


















We report on a deep X-ray survey of the young ( ∼ 140
Myr), rich open cluster NGC 2516 obtained with the EPIC
camera on board the XMM-Newton satellite. By combining
data from six observations, a high sensitivity, greater than a
factor 5 with respect to recent Chandra observations, has been
achieved. Kaplan-Meier estimators of the cumulative X-ray lu-
minosity distribution are built, statistically corrected for non
members contaminants and compared to those of the nearly co-
eval Pleiades. The EPIC spectra of the X-ray brightest stars are
fitted using optically thin model plasma with one or two ther-
mal components. We detected 431 X-ray sources and 234 of
them have as optical counterparts cluster stars spanning the en-
tire NGC 2516 Main Sequence. On the basis of X-ray emission
and optical photometry, we indicate 20 new candidate mem-
bers of the cluster; at the same time we find 49 X-ray sources
without known optical or infrared counterpart. The X-ray lumi-
nosities of cluster stars span the range log LX (erg s−1) = 28.4
– 30.8. The representative temperatures span the 0.3 – 0.6 keV
(3.5 – 8 MK) range for the cool component and 1.0 - 2.0 keV
(12 – 23 MK) for the hot one; similar values are found in other
young open clusters like the Pleiades, IC 2391, and Blanco 1.
While no significant differences are found in X-ray spectra,
NGC 2516 solar type stars are definitely less luminous in X-
rays than the nearly coeval Pleiades. The comparison with a
previous ROSAT survey evidence the lack of variability ampli-
tudes larger than a factor 2 in solar type stars in a ∼ 11 yr time
scale of the cluster and thus activity cycles like in the Sun are
probably absent or different by period and amplitude in young
stars.
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X-ray observations of stars have shown that X-ray emission
is a common feature along the main sequence (Vaiana et al.
1981). The emission mechanisms depends on masses: in mas-
sive O and early B type stars the X-rays are likely generated by
plasma shocked and heated in stellar winds, although a role of
magnetic field is not ruled out (Lucy & White 1980; Feldmeier
1995; Babel & Montmerle 1997; Cassinelli & MacGregor
2000; Waldron & Cassinelli 2001), whereas solar mass stars
present coronae composed by hot, magnetically confined emit-
ting plasma, as directly observed in the Sun (Vaiana et al.
1981). Only B-late – A-early stars are not expected to emit
significant X-rays because neither strong stellar winds nor con-
vective regions, necessary to have a solar magnetic dynamo, are
present in these stars. Focusing on solar mass stars, the X-ray
activity is strictly linked to the internal structure and the rota-
tion. The coupling of convective motions and rotation produces
the solar-type dynamo. The losses of angular momentum is the
main factor of decrease of X-ray activity during stellar evolu-
tion, especially in the first Gyr, although the role of other fac-
tors like, e.g., stellar chemical composition or environmental
forming conditions cannot be ruled out.
In this context the studies based on stellar open clusters
with different properties are of great importance to better de-
fine the relevance of age differences, chemical composition and
environment influence. An open cluster like the Pleiades con-
stitutes a prototype for the study of activity and evolution at an
age around 100 Myr, given its richness and nearby distance.
The evolution of X-ray emission with stellar age has been
studied in the last five years with XMM-Newton and Chandra
X-ray observatories, which provided high quality surveys of
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open clusters like Pleiades, Blanco 1, IC 2391, NGC 6383,
NGC 188, M67 (cf. Briggs & Pye 2003, Pillitteri et al. 2004,
Marino et al. 2004, Rauw et al. 2003, van den Berg et al. 2004
and Gondoin 2005). In this paper we study the X-ray emission
of the young open cluster NGC 2516.
NGC 2516 is a rich open cluster with an age of 140 Myr
(Meynet et al. 1993), slightly older than the Pleiades, located
in the southern hemisphere at a height of ∼100 pc on the
Galactic Plane. The richness of star and its relatively nearby
distance (about 387 pc) have motivated the growing interest
for the study of this cluster both in the optical and in the X-
ray band. In the optical band the photometric study of Dachs
(1970) and Dachs & Kabus (1989) have shown a higher num-
ber of stars and a larger fraction of peculiar Ap stars with re-
spect to the Pleiades. Episodes of subsequent star formation, as
due to passages across the Galactic Plane or interaction with
the Gum Nebula, have been also speculated by Dachs & Kabus
(1989) in order to explain younger blue stragglers in this clus-
ter. More recently, the deep photometric survey of Jeffries et al.
(2001) allowed to trace the cluster sequence down to V ≃ 20
and to build an optical catalog of 1254 photometric members.
The Mass Function of the cluster is consistent with the em-
pirical Salpeter’s power law dN/dM ∝ M−1.35 but with index
1.47–1.67, depending on the assumed metallicity. The chemi-
cal composition remains to date quite uncertain for this clus-
ter: while photometry suggests a significant underabundance
of metals ([Fe/H] = -0.3, Jeffries et al. 2001), more recently
Terndrup et al. (2002), on the basis of high resolution spec-
troscopy of two stars, strongly suggested a rather solar-like
metallicity for NGC 2516. Furthermore, these authors conclude
that an age of 150 Myr and a distance modulus of 7.93 mag (i.e.
a distance of ∼ 385.5 pc) are more appropriate.
In the X-ray band Jeffries et al. (1997) and Micela et al.
(2000) analyzed ROSAT PSPC and HRI observations leading
to 47 detections among cluster stars with spectral type from B2
down to K. The G- and K-type stars of the cluster appeared
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under-luminous when compared to the Pleiades thus inducing
to consider the low metallicity of the cluster (estimated at that
time by photometry) to have a role in determining the X-ray
emission. With the advent of Chandra and XMM-Newton mis-
sions, the cluster has been studied by Harnden et al. (2001),
Sciortino et al. (2001) and Damiani et al. (2003), confirming
the under-luminosity of solar type stars with respect to the
Pleiades and reporting X-ray emission from several Ap stars.
In M-type stars the X-ray emission was found similar to the
Pleiades. The time X-ray variability of stars in NGC2516 has
been studied by Wolk et al. (2004) with Chandra observations
over a 2 year time span.
Unfortunately, cluster membership is determined only
through photometry, since cluster proper motion is close to the
solar value, making very difficult to obtain reliable astrometric
membership determination. Therefore the low X-ray emission
level in solar type stars could be attributed to both a significant
contamination of the cluster sample or to a real effect, related
to slightly older age of NGC 2516 with respect to the Pleiades.
In the present paper we report on a deep X-ray survey
of NGC 2516 obtained through a series of observations with
XMM-Newton satellite. Our aim is to determine with the high-
est sensitivity the X-ray emission of the cluster. In particular
we will focus on the X-ray properties of solar type stars of
this cluster and their comparison with those of the very similar
and well studied Pleiades. The structure of the paper is as fol-
lows: in Sect. 2 we present the data and the analysis method. In
Sect. 3 we discuss the spectral properties and the X-ray emis-
sion level of solar type stars. In Sect. 4 we compare the X-ray
luminosities from XMM-Newton with those of Chandra and
ROSAT. Sect. 5 reports a discussion on other stars suggested as
possible new members of the cluster, based on X-ray emission
and optical photometry. In Sect. 6 we give a brief summary of
relevant results.
2. The observations and the data analysis
NGC 2516 has been observed several times with XMM-
Newton during the first two years of satellite operations for
calibration purposes. Table 1 summarizes the relevant informa-
tion of the observations we have used. They span a period of 19
months with exposure times between 10 and 20 ks. All of these
observations have been performed with the thick filter. Fig. 1
shows the summed EPIC exposures (left panel) and the optical
image of the same region (right panel).
The data of each EPIC detector (MOS 1, 2 and pn) have
been reduced with SAS software in order to obtain tables of
photons with calibrated astrometry, arrival times and energies.
Subsequently we have chosen only events in EPIC field of view,
with energies in 0.3-7.9 keV band, and that have triggered up
to four pixels simultaneously. Furthermore, the data have been
screened from high background rate intervals by maximizing
the signal-to-noise ratio of weak sources. Fig. 2 shows an ex-
ample of the time screening procedure for EPIC pn of observa-
tion during the orbit 0092, the worst case in our set of observa-
tions. The light curve of all photons is plotted in the top panel.
Spikes are due to intervals of high background rate. Bottom
panel shows the signal to noise ratio as a function of the ac-
Fig. 2. Light curve for MOS 1 of EPIC observation during the
XMM orbit 0092 (top panel); the horizontal line is the thresh-
old rate that corresponds to filter the event times in order to
maximize the S/N function, plotted in the bottom panel as a
function of the total accepted times.
cepted time. We have chosen a rate threshold that filters only
the time intervals yielding the maximum signal to noise ratio in
the filtered image in order to optimize the detection of weakest
sources. The derived fraction of exposure for each observation
(pn exposures only) is reported in Table 1.
Source detection and X-ray photometry derived from the
sum of all the MOS and pn exposures have been obtained
with PWXDetect code, developed at INAF - Osservatorio
Astronomico di Palermo, derived from the original ROSAT
code for source detection (Damiani et al. 1997b,a), and based
on the analysis of the wavelet transform of the count rate image.
It allows to combine data from different EPIC detectors also
taken in different observations in order to achieve the deepest
sensitivity. The code provides estimates of the positions, total
counts, rates, effective exposure times and significance of each
detection.
We have chosen MOS 1 as a reference detector to evalu-
ate rates, fluxes and luminosities. The scaling factor between
MOS 1, MOS 2 and pn depends on the source spectrum, the
filter used during observation and the chosen energy band. In
order to properly scale the rates of pn to MOS1 in reason of
the different efficiency, we have used the ratios of source count
rates, as deduced by photons accumulated in a 15′′ radius cir-
cular region at the source positions. In this way we use directly
the data to find the relative instrument efficiencies without any
hypotheses on source spectrum. The rates in the summed im-
age are equivalent to MOS 1 count rates (CR) according to the
following formula:
CRsum = ΣMOS1CRMOS1 + ΣMOS2CRMOS2 · rMOS2/MOS1 + ΣCRpn · rpn/MOS1
where the medians of the scaling factors rMOS2/MOS1 and
pn/MOS1 are respectively ∼ 1 and ∼ 3.6, as evaluated from
source count rates measured by different detectors. The ex-
posure times used to calculate CRs are obtained from expo-
sure maps, and thus they take into account any spatial non-
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Fig. 1. X-ray (left panel) and optical (right panel) images of the NGC 2516 cluster. The X-ray survey covers a sky region of
∼ 18′ × 25′ and contains 593 cluster stars (cf. Sect. 2.1)
Table 1. Log of XMM-Newton observations of NGC 2516. All exposures have been taken with the Thick filter.Positions refer to
J2000, times (referred to the pn exposures) are in kilo seconds.
OBS Id. Orbit Nr. R.A. Dec. Time (filtered/total) Date
0113891001 0060 7:58:20 -60:52:13 20.0/20.0 2000-04-06 @ 19:25:05
0113891101 0060 7:58:20 -60:52:13 14.5/17.0 2000-04-07 @ 04:05:31
0126511201 0092 7:58:22 -60:45:36 21.9/27.5 2000-06-10 @ 08:56:51
0134531201 0209 7:58:22 -60:45:36 18.8/19.0 2001-01-29 @ 00:23:20
0134531301 0209 7:58:22 -60:45:36 9.3/9.3 2001-01-29 @ 08:01:48
0134531501 0346 7:58:22 -60:45:36 21.2/21.2 2001-10-29 @ 09:53:59
uniformities due to vignetting, RGS grating obscuration, chip
geometry etc.
In the combined EPIC datasets we have detected 431 X-
ray sources with a significance level greater than 5.0 σ, which
should lead statistically to at most one spurious source in the
field of view. The threshold has been calibrated by applying the
source detection algorithm to 500 simulated datasets of only
background photons. In Table A.1 we report the list of sources
and their properties.
2.1. X-rays from NGC 2516: fluxes and luminosities
The optical catalog of NGC 2516 was built from the list of 1254
photometric members compiled by Jeffries et al. (2001). The
member selection is based on the photometry in the B, V and I
bands, and 551 stars of this catalog lie in the combined field of
view of the 6 XMM observations. We have added to this catalog
42 cluster stars from Dachs & Kabus (1989) brighter than V =
9.7, not present in the Jeffries et al. (2001) sample. This sample
covers a ∼ 58′ × 54′ sky region, whereas the combined EPIC
image covers only about 18′ × 25′, centered in the core of the
cluster (cf. Fig. 1). The number of cluster stars in the surveyed
area is 593. In the text we will refer to the stars of this catalog as
JTH and a running number, while for the optically bright stars
we will use also DK acronym from Dachs & Kabus (1989).
We have matched the positions of X-ray sources with
the optical coordinates of the composite catalog. No signif-
icant systematic offsets were found between optical and X-
ray astrometry. By studying the distribution of the distances
of matched sources, we have chosen a maximun identification
radius of 7′′ where the number of observed matches is similar
to the number of expected chance identifications. Indeed we
can estimate the expected number of chance matches uncorre-
lated with true cluster members at a given threshold distance
by taking into account the star density of the optical catalog in
the EPIC field of view and the number of X-ray detections to
be matched; it yields 12 fake matches at the chosen 7′′ radius,
by integrating the line traced in Fig. 3. The value of adopted
radius does not change significantly when matching the X-ray
sources at small and large offaxis positions, respectively. A list
of 239 matches with the optical catalog was obtained; five X-
ray sources were doubly matched with close pairs in the optical













Fig. 3. Histogram of offsets between X-ray sources and the
optical members positions of NGC 2516. The line traces the
distribution of expected spurious matches.
catalog; 354 cluster members in the surveyed area remain un-
detected in X-rays and thus we have calculated upper limits to
their X-ray count rates, fluxes and luminosities at the chosen
detection threshold at the positions of undetected stars. Tables
B.1 and C.1 list the detected stars and the upper limits for the
cluster stars, respectively.
We have estimated a conversion factor (CF) in the 0.3-7.9
keV band between count rates (in units of MOS 1 instrument,
as obtained by the detection code) and unabsorbed fluxes, de-
rived by the spectral analysis of the bright X-ray sources of
the cluster (see Sect. 2.3); the resulting CF, used for all the
cluster X-ray sources, was 9.5 · 10−12 erg cnt−1 cm−2. The 3
sigma uncertainty on CF takes into account the dependence on
the spectrum hardness and amount to a ±14%; it would shift
systematically fluxes and luminosities by +0.06 and -0.07 dex,
respectively.
To obtain the luminosities we assumed a distance to the
cluster of 387 pc, as adopted already by Jeffries et al. (1997)
and Damiani et al. (2003). This distance is slightly larger than
the Hipparcos satellite estimate (346 pc); by assuming this lat-
ter the luminosities would decrease by -0.05 dex. Table 2 re-
ports the number and the rate of detections for each spectral
type (indeed for each range of B–V or V–I color as reported
in the header of the Table), the number of stars in the field of
view, the medians of X-ray luminosities, also after correction
for non members contamination (see Sect. 3.3) and the mini-
mum of detected luminosity. The weakest source of the cluster
is a M-type star, with a X-ray flux equal to 1.2 · 10−15 erg s−1
cm−2 and luminosity of 2.2 · 1028 erg s−1. For comparison the
Chandra survey of Damiani et al. (2003) led to a minimum de-
tected flux among cluster sources of 2.75 ·10−15 erg s−1 cm−2 in
a very similar band. The choice of the CF and the distance does
not result in a systematic difference between the luminosities
obtained in the present survey and that of Damiani et al. (2003)
conducted with Chandra (cf. Fig. 9); in Sect. 4 we discuss in
detail the comparison of luminosities estimated with Chandra
and XMM-Newton.
2.2. Uncertainties on X-ray fluxes and luminosities
We summarize here all the statistical and systematic errors that
could affect our estimates of fluxes and luminosities. Count
rates have relative errors in 5%–30% range (as reported in
Table A.1). The CF has a 14% uncertainty at 3σ level from
fit of fluxes vs. count rates, essentially due to the effect of
source spectrum temperature on CF. The scaling of pn to MOS
introduces an uncertainty of ∼11% i.e. fluxes and luminosi-
ties can be systematically higher or lower by -0.03 or +0.015
dex, respectively. The different distance estimates given in lit-
erature should systematically shift the X-ray luminosities by
-0.05 (346 pc, Hipparcos distance) or +0.022 (for a distance of
407 pc, Terndrup et al. 2002). All these sources of uncertain-
ties could balance themselves, hence we guess that the errors
in Table B.1 could suffer of a systematic additional uncertainty
of ∼ ± 0.07 dex in fluxes and ±0.08 dex in luminosities.
2.3. Spectral analysis
We used EPIC data to investigate the spectral properties of the
NGC 2516 stellar coronae in terms of relevant temperatures
and emission measures. The pn has the highest efficiency in
collecting X-ray photons among the three EPIC instruments,
hence we have used the data from each pn exposure by fitting
simultaneously the X-ray spectra observed in different expo-
sures. 1 In order to make a spectral analysis with global fit-
ting technique. we have accumulated the spectra for source
with more than 500 total counts in the sum of datasets. For
31 sources with more than 1000 counts in the summed image,
the photons were extracted within a 30′′ radius circular region
centered at the position of the source, and the background spec-
trum was accumulated in annuli (with radii of 35′′ and 45′′,
respectively).
For 7 sources with counts between 500 and 1000 total
counts we chosen to accumulate in a 20′′ radius region and to
fit spectra without background subtraction, having considered
that background photons are reduced to 44% in this area with
respect to the area of radius 30′′, whereas the source encircled
energy is reduced from 80% to ≃ 70%. In this way we expect to
have reduced the contamination of background spectrum and,
at the same time, to save most of the source photons without in-
creasing uncertainties due to background subtraction. We have
tested this procedure in a few cases finding that the background
subtraction increases by more than 30% the relative error of
fitted parameters, while the best fit temperature slightly de-
creases within the uncertainty range. The background photons
are ∼ 60 ± 30 in the 20′′ extraction area, the actual number de-
pending on the source off-axis distance. We have included also
sources with only 500 counts to reduce possible biases intro-
1 In some cases we have excluded spectra with very few photons
so for each source we do not fit simultaneously always all the spectra
from the six observations.
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Table 2. Number of X-ray detections, number of stars in EPIC field of view, medians of log LX distributions (we report also the
values corrected for non member contaminants in G-, K- and M-type stars, see Sect. 3.3) and minimum detected luminosity for
B, A-, F-, G-, K- and M-type stars of NGC 2516. The selection of the spectral types is reported in the Table header. In the cases
where the rate of detection is < 50% only an upper limit to the median is reported.
Sp. Type B A F G K M
(B − V)0 < 0 0 ≤ (B − V)0 ≤ 0.3 0.3 ≤ (B − V)0 ≤ 0.5 0.5 ≤ (B − V)0 ≤ 0.8a 0.93 ≤ (V − I)0 ≤ 2.2 2.2 ≤ (V − I)0 ≤ 5.0
Ndet/Ntot 13/38 16/49 24/37 52/89 74/182 59/194
Detect. Rate 34% 33% 65% 58% 41% 30%
log LX median ≤ 28.62 ≤ 28.44 29.19 28.95 ≤ 28.70 ≤ 28.62
log LX med.nocont. ... ... ... 29.04 ≤ 28.82 ≤ 28.68
Min Det log LX 28.85 28.60 28.71 28.55 28.5 28.34
a Combined with: (V − I)0 ≤ 0.93
duced by considering only higher count statistics hence higher
activity stars.
The spectra of sources with highest statistics were fit in
most cases with a sum of two APEC models plus photoelec-
tric absorption. After having tried models with free parameters
the absorption and the abundance, we have decided to fix the
column density value to NH = 8 · 1020 cm−2, coherently with
estimates from photometry (Jeffries et al. 2001), and the abun-
dances at 0.3 Z⊙ because we noticed that under-solar abun-
dances are always obtained, leaving thus as free parameters
the two temperatures and emission measures. The spectra of
low statistics sources were fit with one APEC model, with free
parameters the temperature, abundance and emission measure
and a fixed absorption at NH = 8 · 1020 cm−2, as chosen be-
fore. Results from spectral fitting are reported in Table 3 and
discussed in the Sect. 3.2; errors refer to the 10% – 90% χ2
confidence range.
3. Discussion
3.1. X-ray emission along the Main Sequence
Fig. 4 shows the Color-Magnitude Diagrams (CMD) in B, V, I
bands for the photometric cluster members. Big dots are X-ray
detections, small dots are the undetected cluster stars. Hotter
stars are shown only in the left panel (CMD with B–V) while
cooler stars with unreliable B–V are shown only in the CMD
with V–I color index. The X-ray detections span the Main
Sequence of the cluster from B type stars down to cool, low
mass M-type stars.
3.2. X-ray spectral properties
The sample of stars of which we have analyzed the spectra are
constituted by solar G- and K- type stars and by hot, massive
B- and early A- type stars. We were unable to analyze the spec-
tra of stars with B–V∼ 0.4 (late-A spectral type stars) because
of their lower X-ray fluxes and hence poor statistic spectra.
Although the models we used are too simple and unrealistic,
a distribution of plasma temperatures being more realistic, we
may determine the dominant temperatures of the coronae as
usually done with low resolution X-ray spectra.













Fig. 5. Coronal temperatures as a function of B–V color. Filled
dots refer to the cool component whereas empty diamonds refer
to the hot component.
In Fig. 5 we plot the temperatures derived from global fit-
ting as a function of B–V color. We were able to fit most of the
spectra of solar type stars with 2 temperature models. High en-
ergy tails of spectra are very scarce of photons, consequently
hot components have been estimated with large errors. The
temperatures are in 0.3–0.7 keV and 1.0–2.0 keV range, re-
spectively, and are similar to those detected in the coronae of
Pleiades and Blanco 1 open clusters, which are nearly coeval to
NGC 2516 (Briggs & Pye 2003; Pillitteri et al. 2004). The ra-
tio of hot to cool emission measure in 2-T models suggests that
the two thermal components are comparable, the ratio being
between 0.5 and 3.0 with a median of 1.3.
Spectra of all but 3 early type stars (B–V <∼ 0.5) have low
count statistics: we may obtain a good fit of them with 1-T
models. In this case the temperatures range around 0.6 keV,
suggesting that the spectra are softer than those of solar mass
stars.
The star DK 56 (a binary system with a B2V star and an
unresolved late type companion) was bright enough in each
observation to fit its spectrum with a 2-T model. We found a
hot spectrum with temperatures of 0.8 and 3.0 keV and a spec-
trum shape similar to those of solar type stars. In the case of a
wind driven X-ray emission, typical of massive stars, the spec-
trum is expected to be softer than in the case of coronae of
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Table 3. Temperatures and Emission measures estimated from global fit of coronal spectra. Models with 1-T or 2-T components
have been used, errors refer to 10%–90% χ2 confidence range.
Num B–V T1 (keV) T2 (keV) log EM1 (cm−3) log EM2 (cm−3) χ2/dof
9465 0.818 0.720.07




−0.11 52.790.02−0.2 52.940−0.13 2.4/95
7678 0.928 0.370.13
−0.08 1.590.7−0.3 52.60.04−0.24 52.630.03−0.18 2.3/25
7782 1.417 0.280.1
−0.09 1.250.5−0.3 52.690.05−0.5 52.990.04−0.13 4.5/7
9175 0.585 0.660.09
−0.07 – 53.20.1−0.2 – 3.5 / 15
8893 1.433 0.320.3




−0.2 52.910.09−0.14 52.860.06−0.16 1.3 / 55
6649 0.817 0.560.24
−0.25 1.30.3−0.2 52.220.4−0.2 52.780.08−0.2 1.1 / 23
7585 0.719 0.60.07








−0.7 52.850.04−0.2 52.540.2−0.6 1.35 / 26
7864 0.603 0.70.4
−0.4 1.68.4−0.5 52.50.2−0.7 52.80.09−0.5 0.3 / 6
8997 0.981 0.80.2
−0.1 – 52.85−0.01−0.11 – 2.0 / 38
8458 0.533 0.540.04
−0.06 – 52.92−0.01−0.1 – 1.2 / 47
8099 0.56 0.610.05
−0.05 – 52.81−0.02−0.11 – 2.1 / 20
9054 0.691 0.320.06
−0.09 0.90.09−0.15 52.730.1−0.1 52.650.09−0.06 1.6 / 49
7667 0.195 0.600.4
−0.04 – 52.660.05−0.05 – 1.7 / 26
10046 0.99 0.310.05
−0.05 1.50.3−0.3 52.81−0.01−0.3 52.930.02−0.1 0.7 / 16
8529 0.583 0.640.06
−0.04 – 52.85−0.03−0.1 – 2.1 / 24
8886 0.113 0.320.17
−0.2 3.51.7−1.0 52.31.3−0.7 52.90.1−0.1 0.7 / 22
6029 0.674 0.40.2




−0.15 52.790.01−0.2 52.92−0.02−0.16 1.0/34
9835 0.988 0.140.11




−6 53.020.05−0.3 53.480.05−0.07 1.4/16
8641 1.063 0.370.13
−0.07 0.990.09−0.09 52.910.02−0.23 52.990.01−0.12 1.4 /64
7743 0.655 0.730.07
−0.09 – 52.82−0.01−0.13 – 1.0 / 12
DK23 0.06 0.560.06
−0.12 – 51.61.0−0.2 – 1.6 / 21
DK44B -0.02 0.730.07
−0.11 – 52.680.05−0.05 – 1.5 / 24
DK56 -0.09 0.80.2
−0.1 30.7−0.4 52.560.09−0.2 53.290.04−0.04 0.9 / 99
DK73 0.02 0.60.1




−0.3 52.760.08−0.18 52.810.11−0.17 1.5 / 39
6689 0.329 0.730.12
−0.11 – 53.430.11−0.16 – 1.4 / 10
9852 0.659 0.540.06
−0.07 – 53.00.2−0.5 – 2.2 / 19
7650 0.62 0.60.1
−0.1 – 53.00.2−0.3 – 1.1 / 6
8660 0.571 0.590.08
−0.1 – 53.10.3−0.2 – 3.8 / 12
10040 1.034 0.760.09
−0.1 – 53.220.15−0.15 – 0.9 / 12
9882 0.185 0.650.06
−0.06 – 53.10.2−0.3 – 1.1 / 13
8967 0.996 0.750.17
−0.17 – 53.240.2−0.17 – 0.7 / 5
solar mass stars. Therefore, based on the spectrum shape and
temperatures, we suggest that the X-ray emission of DK 56
is likely due or strongly affected by the late type companion.
This is a conclusion opposite to that of Jeffries et al. (1997)
who, on the basis of its high X-ray luminosity, attributed all
the X-ray emission of DK56 to the massive primary. This sys-
tem is a blue straggler of the cluster, younger than ∼ 25Myr
(Dachs & Kabus 1989). Based on this age estimate, these au-
thors discussed the hypothesis of subsequent episodes of star
formation in NGC 2516 determined by the crossing of the clus-
ter through the Galactic Plane or the Gum Nebula. Given this
age estimate, the high X-ray luminosity of order of 1030 erg s−1
is not an atypical value for solar-type stars of age of 25 Myr or
less.
3.3. The X-ray luminosities of NGC 2516 late type
stars
We have calculated the Kaplan-Meier estimators
(Feigelson & Nelson 1985) of the distribution of X-ray
luminosities for F, G, K and M spectral types. The distributions
take into account the presence of the upper limits in log LX
that censorize the sample. When the lowest values are upper
limits the distribution does not reach unity. Fig. 6 shows the
X-ray distribution functions for F-, G-, K- and M-type stars
of NGC 2516 (solid lines); for comparison we have added
the ROSAT data of Pleiades (Micela et al. 1999, dotted line)
and the distribution considering only detections of NGC 2516
(solid gray line). This is an upper bound to the true distribution
which must include undetected members. The Kaplan-Meier
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Fig. 4. Color-Magnitude diagrams in B, V, I bands of NGC 2516 stars (small dots) from Jeffries et al. (2001) and Dachs & Kabus
(1989). Big dots are X-ray detected stars.
estimators of Pleiades and NGC 2516 are different 2. In
particular, the luminosities of NGC 2516 of G-, K- and M-
type stars are systematically lower than those of the Pleiades,
the difference being larger for G- and K-type stars where
the contamination of the optical catalog is higher than in
the other spectral ranges, as stated by Jeffries et al. (2001).
Especially among K-type stars the Kaplan-Meier estimator
and cumulative distribution of X-ray detections alone show the
largest difference.
The contamination by less active field stars among G- and
K-type stars in NGC 2516, hampers the evaluation of LX distri-
butions of NGC 2516. However, also the X-ray luminosities of
detections alone of G-, K- and M-type stars are systematically
lower than the luminosities of the Pleiades at a level ≥ 99%
as it results by applying several two sample tests. The distri-
bution of detections alone shown in Fig. 6 may be interpreted
as an upper limit for the true cumulative distribution of X-ray
luminosity. If we were able to take into account the upper lim-
its of only true cluster members, the Kaplan-Meier estimators
should be at lower luminosities with respect to the distribution
of detections alone.
We have evaluated how many field stars are expected to fall
among our X-ray detections. We focused on the main sequence
field stars expected to be in a volume determined by the pho-
tometric selection of cluster Main Sequence and the sky area
of our survey. By using the stellar density given in Cox (2000),
Table 19.14 (valid for stellar density on the galactic plane, NGC
2 By applying several two sample tests, the difference between the
two curves is significant at a level >∼ 99.9%.
2516 is ∼100 pc above the Galactic Plane) we estimated 11 and
19 G and K-type main sequence field stars comprised in that
volume and not related to the cluster.
From the X-ray luminosity distributions reported in
Schmitt et al. (1995) and Schmitt (1997) G-type field stars have
log LX/(erg s−1) in the range 26.5–29.5 with median 27.3; K-
type stars occupy a narrower range (27.1–28.4) with a median
of log LX/(erg s−1) = 27.6. M-type stars in the solar neighbor-
hood have luminosities 25.5 ≤ log LX/(erg s−1) ≤ 29.1 and
a median of log LX/(erg s−1) ∼ 27. Hence we estimated that
less than 3 field stars in each spectral type should have been
detected among the photometric sample (at the same time a
sample of 10 to 18 stars should be undetected in the surveyed
volume). More distant giants should not be detected and thus
they should not affect the distribution of detections alone. The
expected field star detections are thus very few compared to the
number of detected cluster members in each sample (52 G-, 74
K- and 59 M-type detections), thus the distribution of detec-
tions alone should not be affected by field stars.
We have taken into account the expected fraction of con-
taminants given by Jeffries et al. (2001) in order to estimate
unbiased X-ray luminosity distribution functions of NGC 2516
G-, K- and M-type stars. By following the method used in
Damiani et al. (2003), we excluded a fraction of upper limits
from the X-ray luminosity sample in each spectral type ac-
cording to the membership probability and assuming that the
contaminants yield only upper limits; then we calculated the
Kaplan-Meier estimator. This simulation procedure was iter-
ated 500 times producing thus the bunch of curves plotted in
light gray in Fig. 6 and which define the region where more
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Fig. 6. Cumulative distribution functions of X-ray luminosities of NGC 2516 stars (solid black line) with different spectral types,
evaluated with Kaplan Meyer estimators. Dotted lines are the distributions of Pleiades (Micela et al. 1999). Solid gray line in
G-, K- and M-type stars are the distribution of detections alone. Gray area in G-, K- and M-type panels marks the envelop of
simulated Kaplan-Meier estimators after statistical correction for contaminants; the black square inside each area is the average
of their medians.
likely the true distribution function should lie. Only in the
case of G-type stars we observe a larger difference between
the curve with all upper limits and the family of contaminant
corrected curves. In the K- and M-type stars the large number
of upper limits is less affected by the statistical correction for
contaminants. We point out that in all cases the gray region is
at lower X-ray luminosities with respect to the Pleiades cumu-
lative distributions.
The averages of the 0.5 quantile of each simulated curve are
marked in each panel with a black square; the log LX/(erg s−1)
values are 29.04, 28.82 and 28.68 for G-, K- and M-type stars,
respectively; the width of the gray region at the 0.5 quantile is
∼0.05 dex which we assume as the uncertainty on the previous
averages. Gu¨del (2004) and Favata & Micela (2003) discuss X-
ray emission as a function of age for stars from young stellar
objects to aged open clusters and the Sun. We have plotted in
10 Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton.








































Fig. 7. log LX vs. age for different open clusters, star forming
regions and the Sun. Open symbols: data of all but NGC 2516
clusters from Gu¨del (2004); solid symbols: medians of NGC
2516 F-, G-, K- and M-type stars (contaminants corrected, see.
Sect. 3.3) from the present work.
Fig. 7 the medians of log LX for F-, G-, K- and M-type stars
reported by Gu¨del (2004) and our log LX medians (after con-
taminant correction) for the same spectral types as a function of
age. We have assumed here an age of 140 Myr for NGC 2516.
It is evident the decrease of the mean level of X-ray luminosi-
ties with age, after a plateau at ∼ 1030 erg s−1 which extends
from Orion and Taurus Star forming Region ages (few Myr) to
Alpha Persei cluster age (50 Myr). The X-ray under-luminosity
of NGC 2516 with respect to the nearly coeval Pleiades re-
mains evident, also taking into account the statistical correction
for non member contamination and any systematic uncertainty
discussed in Sect. 2.2.
The causes of the different level of luminosity of solar type
stars in NGC 2516 and the Pleiades could be attributed to sev-
eral factors. The rotation is a key parameter for X-ray emission
(Pallavicini et al. 1981) up to rotation as fast as v sini ∼ 20
km/s, when the LX – rotation relation flattens with respect to ro-
tation. Furthermore, angular momentum losses due to magnetic
braking link stellar rotation to age and X-ray activity. A differ-
ent distribution of rotation rates in the Pleiades and NGC 2516
could explain the low X-ray luminosity observed in the latter
cluster. Jeffries et al. (1998) studied the stellar rotation of solar
type stars of NGC 2516, finding a lower rotational rate in F-
early and G- type stars with respect to the Pleiades whereas no
clear difference between these two clusters was found among
K-type stars. However Terndrup et al. (2002) concluded that no
significant difference in rotation distribution is present between
the Pleiades and NGC 2516, if this latter is assumed slight older
than Pleiades. The under-luminosity of NGC 2516 in X-rays
seems arising essentialy from the slight difference of age be-
tween the two clusters (80–100 Myr for Pleiades, 140 Myr for
NGC 2516), although the past history of NGC 2516, its loca-
tion and kinematics could have played a role in determining pe-
culiar forming conditions, perhaps different from those of the
Pleiades with an influence on the X-ray emission evolution.
3.4. LX to Lbol ratio
An indicator of activity is the ratio of X-ray to stellar bolo-
metric luminosity, log LX/Lbol. Because of the dependence of
X-ray luminosity on rotation, the log LX/Lbol ratio follows
a power law relation with index -2 with rotational period
and the Rossby number, i.e. the ratio between rotational pe-
riod and convective turnover time in non saturated stars (see
Patten & Simon 1996, Randich 2000, Pizzolato et al. 2003).
ROSAT observations of young open clusters in the band 0.1–
2.4 keV have also shown that low mass stars exhibit a satu-
ration of this ratio at the level of ∼ -3, i.e. the X-ray lumi-
nosity reaches at most 1/1000 of bolometric luminosity of the
star. Furthermore, saturation seems to occur at earlier types
in younger stars (B–V= 0.7 or late G-type stars at the age
of the Pleiades, B–V = 1 or mid K-type stars at 220 Myr,
Prosser et al. 1995).
We calculated the bolometric luminosities of NGC 2516 by
interpolating Lbol as a function of (B–V) based on a isochrone
model with Z=0.02 and age of 140 Myr (Siess et al. 2000); for
stars with (B–V)0 ≥ 0.3 we used (V–I) color instead of (B–V).
Fig. 8 shows log LX/Lbol of NGC 2516 stars versus their B–V0
and V–I0 colors, with open and filled circles for single and bina-
ries, respectively. We did not correct Lbol for unresolved binary
systems. These unresolved binaries trace an upper sequence in
the plots. Arrows represent upper limits and the bottom curve
traces approximately the detection limit at the cluster distance
(logLX ∼ 28.4). A spread of ∼1.4 dex is observed among de-
tections in 0 ≤ B − V ≤ 1.5 where log LX/Lbol may reach
values up to -2.4. The highest point at ∼-1.4 is due to a very
cool star (V–I= 3.06, id. 6160 in Jeffries et al. 2001 catalog):
however this star is very close to the edge of field of view and
was observed only during the first observation, hence its X-ray
luminosity could be quite uncertain.
The log LX/Lbol ratio flattens at (V–I)0 ∼ 1.5 or (B–V)0 ∼
0.7, which corresponds to the spectral type K5, according to the
color–temperature calibration by Kenyon & Hartmann (1995)
and we observe a saturation value of log LX/Lbol ∼ −2.5 instead
of -3. A comparison with Lbol used by Jeffries et al. (1997)
shows that our Lbol are on average lower by 0.1 dex for stars
detected in both surveys. This difference would produce essen-
tially a shift toward high log LX/Lbol ratio, while the trend and
the spectral type at which the saturation of log LX/Lbol occurs
should not be changed.
4. Comparison with Chandra and ROSAT surveys
NGC 2516 has been observed several times with Chandra
satellite between August 1999 and March 2001 with differ-
ent instrument setups; a deep survey has been obtained by
Damiani et al. (2003) combining together several exposures
from ACIS and HRC cameras. In that work 155 cluster stars
have been detected in X-rays while 570 remained undetected.
There are 535 stars falling both in the XMM-Newton and
Chandra fields of view; out of this sample we have detected
125 stars with EPIC also detected with Chandra; further 100
stars are detected with EPIC whereas they were undetected in
Chandra images. Only 17 stars are detected with Chandra but
Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton. 11












































Fig. 8. Logarithmic X-ray to bolometric luminosity ratio of NGC 2516 stars. Open circles: detected single stars, filled circles:
detected binaries, vertical arrows: upper limits
. Lines below data points roughly trace the detection limit at the cluster distance (log LX ∼ 28.4).
not with XMM-Newton; finally, 293 stars remain undetected
in both surveys. In Fig. 9 we show the comparison of Chandra
and XMM-Newton X-ray luminosities for the stars detected in
at least one of these surveys. The plot shows that a scatter of a
factor <∼ 2 is observed in most cases; sometimes a difference of
a factor 5 or more may be present also in a few massive stars
(DK 55 / HD 66167, B9.5V + A0V; HD 66194 / DK 56, sp.
type B2IV).
The upper limits marked by arrows in the lower right cor-
ner of Fig. 9 are stars undetected with Chandra but detected
with XMM-Newton. This large number of upper limits is due
to the sensitivity of our survey being a factor ∼5 higher than the
Chandra one. It is worth to notice also that the maximum sensi-
tivity is comparable in both satellite instruments but in Chandra
the decrease of sensitivity at large off-axis is more marked.
Both the large effective area of XMM-Newton telescopes and
the more uniform point-spread-function (PSF) throughout the
EPIC field of view result in a higher efficiency of EPIC camera
in detecting off-axis sources (thus in a larger sky area) with re-
spect to ACIS and HRC detectors. Chandra has a higher spatial
resolution near the center of the field of view, but its PSF pro-
files rapidly degrades at increasing off-axis thus reducing the
efficiency in detecting faint sources.
The Sun activity is characterized by the 11-yr cycle. The
maximum of variation amplitudes in the Sun cycle amount to
a factor greater than 20. In order to study the time variabil-
ity on time scale of about 12 years we have compared the
X-ray luminosities of NGC 2516 stars falling in the field of
view of ROSAT observations taken in 1993 and analyzed by
Jeffries et al. (1997). This time scale should allow us to detect
stellar cycles present in NGC 2516 stars with amplitudes and
periods similar to those observed on the Sun. Fig. 10 shows























Fig. 9. XMM-Newton vs. Chandra (Damiani et al. 2003) mea-
surements of X-ray luminosities of NGC 2516 stars detected
at least once in the two surveys. Error bars are the statistical
uncertainties; the horizontal arrows mark upper limits for un-
detected stars in Chandra, while vertical ones refer to XMM-
Newton undetected stars. Solid, dashed and dot-dashed lines
trace the equal, two and five times (and their reciprocal) ra-
tios. We indicate the names of a few stars with large vari-
ability, JTH are from Jeffries et al. (2001), while DK refers to
Dachs & Kabus (1989)
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Fig. 10. X-ray luminosities of XMM detected stars of NGC
2516 compared with values obtained with ROSAT satellite by
Jeffries et al. (1997). Arrows mark upper limits due to ROSAT
undetected stars. Continuos line and dotted lines correspond to
1, 1/5, 1/2, 2 and 5 ratio between XMM-Newton and ROSAT
luminosities, respectively.
the X-ray luminosities measured with XMM-Newton and with
ROSAT; XMM-Newton luminosities were recalculated coher-
ently in the ROSAT band. Error bars for both XMM and
ROSAT LX are plotted, the latters obtained from Jeffries et al.
(1997). The lowest LX detected with ROSAT is ∼ 1029 erg/s.
Only two stars detected in both surveys, JTH 9465 (also JTX
138 in SIMBAD) and JTH 10817 (JTX 114), changed the lumi-
nosity by a factor between 2 and 5, due to flare variability dur-
ing one of the six XMM observations. The variability of these
two stars is discussed in Ramsay et al. (2003). Other four stars
(JTH 10863, 10871, 12649 and 15514), undetected in ROSAT,
are interesting because they are variable in XMM survey by
more than a factor two with respect to their ROSAT upper lim-
its. Most of the stars have variations within a factor two. The
modest variability on long time scale has been reported also by
Wolk et al. (2004), on a study of X-ray time variability of NGC
2516 based on Chandra data. These variations are smaller than
expected in the presence of solar cycles and strongly suggest
that cycles in young stars are absent or with different periods
and/or small amplitudes than in the case of the Sun.
5. New possible members and unidentified
sources
A number of X-ray detections have optical photometry consis-
tent with the membership of NGC 2516. On this basis these
stars could be cluster members. Fig. 11 shows the color mag-
nitude diagram of the X-ray sources from the Jeffries catalog.
Crosses are the members defined by Jeffries et al. (2001), big
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Fig. 11. Color magnitude diagram of X-ray sources match-
ing the optical catalog of Jeffries et al. (2001). Small dots: all
sources, crosses: NGC 2516 stars, big dots: suggested new
cluster members.
dots are a sample of stars that on the basis of X-ray observa-
tions could be new members of the cluster. By placing them
at the cluster distance, their X-ray luminosities range between
3.7 · 1028 and 1.5 · 1030 erg/s. In Table 4 we list the main
properties of these objects.
A few X-ray sources do not have counterparts in optical or
infrared bands. After having searched for optical counterparts
of the X-ray sources in GSC-II, 2MASS and DENIS and the
complete catalog of Jeffries et al. (2001), 49 sources are left
without optical/infrared known counterparts. We have marked
these sources with a U letter in the last column of A.1 table,
the finding charts at their positions are reported in Fig. D.1 and
D.2.
6. Summary
We have presented results from a deep X-ray survey on the
young open cluster NGC 2516, obtained from a series of six
XMM-Newton observations. The source detection has been
carried on the sum of EPIC MOS and pn images with a wavelet
transform code (PWXDetect). We have reached fluxes lower
by a factor 5 or more with respect to Chandra observations car-
ried in the same epoch. We have detected 431 sources, 234 of
them have as optical counterparts 239 cluster members, five
X-ray sources match as many close pairs. X-ray emission of
spectral type from early B down to M-type stars has been de-
tected; the coolest detected stars have spectral type M5 and
Te f f ∼ 3000. We have investigated the X-ray spectral prop-
erties of cluster stars through 1-T and 2-T models to estimate
the dominant plasma thermal components and emission mea-
sures. For 1-T model we find temperatures around 0.6 keV. In
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Table 4. Properties of new suggested cluster members. Columns are: id. number in Jeffries et al. (2001) catalog, X-ray source
number as in Table A.1, V, B–V, V–I, match distance between X and optical position, flux and X-ray luminosity in 0.3-7.9 keV,
calculated by assuming them as cluster members.
Opt id X Src V B–V V–I r log fX log LX
JTH# mag mag mag ′′ erg s−1 cm−2 erg s−1
5337 22 16.412 1.288 1.887 0.8 -13.44 29.81
7417 53 18.418 1.276 2.53 0.9 -13.96 29.29
6220 67 15.123 1.177 1.481 0.9 -13.39 29.87
9976 72 17.123 1.312 1.884 0.6 -14.04 29.21
7485 75 11.801 0.771 0.819 1.1 -13.97 29.28
9022 76 18.448 1.74 2.587 1.6 -14.08 29.18
8692 88 18.029 1.379 2.208 0.8 -14.68 28.57
7200 93 18.599 – 2.27 2.2 -14.48 28.78
7708 110 17.643 1.714 2.512 2.8 -13.84 29.41
5447 167 16.555 1.348 1.912 1.5 -13.76 29.5
7129 170 18.098 – 2.101 0.2 -14.06 29.19
7147 217 13.747 0.726 0.856 0.7 -13.55 29.7
9492 243 10.518 0.148 0.191 1.6 -14.69 28.57
11455 264 18.759 1.348 2.646 1.5 -14.64 28.61
11366 292 12.898 0.827 0.956 2.2 -13.07 30.18
7844 324 12.14 0.368 0.873 2 -14.05 29.21
9106 341 10.262 0.405 0.49 1.8 -14.49 28.76
9467 348 16.95 1.132 1.825 0.3 -14.21 29.04
4181 352 20.553 – 2.865 2.6 -13.45 29.8
6700 413 12.792 0.597 0.704 2.2 -14.08 29.17
2-T models the temperatures are in 0.3–0.7 keV and 1.0–2.0
keV ranges in agreement with the temperatures found in nearly
coeval open clusters like Pleiades and Blanco 1.
For each spectral type F, G, K, M we estimated the maxi-
mum likelihood distribution of X-ray luminosities taking also
into account the upper limits for undetected cluster stars. G-
,K-, and M- type stars are under-luminous with respect to the
Pleiades in the same spectral range. Possible biases due to con-
taminating field stars are discussed and statistical corrections
have been made to X-ray distribution functions. We conclude
that the NGC 2516 solar type stars are definitively less lumi-
nous in X-rays than the analog Pleiades. The differences could
be attributed mainly to the slight older age of NGC 2516 (140
Myr vs. 80-100 Myr of Pleiades), less probably to a lower ro-
tation rate. The past cluster history could also have a role in
determining X-ray emission.
By comparing XMM-EPIC and ROSAT-PSPC data we ex-
plored X-ray variability on time scales comparable to the solar
cycle. We observe only variations in X-ray luminosities by a
factor 2–3. Along with what evidenced in other coeval open
clusters, this result strongly suggests that activity cycles of am-
plitude and periods like the solar one are not present in young
Main Sequence stars at an age of ∼140 Myr.
We identify 20 likely new candidate members on the ba-
sis of their X-ray emission and optical photometry. 49 X-ray
sources are left unidentified in optical and infrared bands and
are likely of extra galactic nature and for them we provide find-
ing charts.
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Appendix A: Online. X-ray detections
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Table A.1. List of detected X-ray sources in the combined images of XMM-Newton EPIC camera. Columns report: running number of X-ray
detection, coordinates, count rate in MOS1 equivalent counts, detection significance (in units of background mean standard deviation), total
exposure time, offaxis distance and unidentified source flag (cf. Sect. 4).
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
1 07:57:20.63 -61:4:19.27 4.38 ± 0.82 10.74 8 18.46
4 07:58:23.5 -61:3:44.57 1.49 ± 0.27 7.59 49.55 16.56
6 07:57:17.67 -61:3:30.6 7.05 ± 0.75 14.34 16.66 17.85
7 07:57:40.35 -61:3:31 0.62 ± 0.16 5.81 46.76 16.93
8 07:58:34.76 -61:3:17.86 1.93 ± 0.29 9.28 50.52 16.23
9 07:57:47.6 -61:3:6.98 0.84 ± 0.17 7.21 50.04 16.32
10 07:58:26.91 -61:2:46.14 1.16 ± 0.21 8.07 54.34 15.61
11 07:58:44.52 -61:2:37.93 0.68 ± 0.2 5.66 28.18 15.78
12 07:57:38.58 -61:2:10.9 4.83 ± 0.4 21.14 49.11 15.71
13 07:58:12.85 -61:2:10.28 2.82 ± 0.3 14.41 57.71 14.98 U
15 07:57:35.79 -61:2:6.54 0.73 ± 0.2 6.16 29.76 15.74
16 07:57:57.76 -61:2:5.06 1.04 ± 0.19 7.2 56.76 15.07
18 07:58:43.13 -61:1:59.66 2.51 ± 0.29 14.52 49.01 15.12 U
19 07:59:28.83 -61:1:58.01 1.06 ± 0.24 6.21 38.19 17.13
20 07:57:10.68 -61:1:27.34 1.22 ± 0.27 5.47 46.06 16.4
21 07:57:56.85 -61:0:58.75 1.73 ± 0.2 13.38 68.94 14
22 07:56:56.25 -61:0:57.17 3.79 ± 0.77 7.24 10.86 16.93
23 07:59:36.78 -61:0:57.02 1.22 ± 0.24 7.13 41.21 16.8 U
24 07:58:53.92 -61:0:24.48 0.9 ± 0.15 8.55 75.47 13.93
25 07:57:43.44 -61:0:0.79 0.99 ± 0.16 8.38 68.58 13.46
27 07:58:3.12 -60:59:56.29 1.62 ± 0.18 15.07 85.46 12.85
29 07:58:32.24 -60:59:48.62 1.07 ± 0.15 10.28 108.33 12.74
30 07:57:8.39 -60:59:45.06 1.24 ± 0.24 6.62 51.24 15.1
31 07:58:9.17 -60:59:42.36 0.39 ± 0.08 6.72 111.72 12.54
32 07:57:31.49 -60:59:30.8 4.87 ± 0.35 28.3 61.47 13.52
34 07:58:22.4 -60:59:9.02 0.31 ± 0.06 6.56 121.29 11.96
35 07:58:35.72 -60:59:2.62 0.55 ± 0.1 7.84 133.7 12.05 U
36 07:56:38.76 -60:58:58.84 1.84 ± 0.39 6.36 16.43 16.82
37 07:57:7.52 -60:58:55.7 0.66 ± 0.17 6.19 43.66 14.48 U
38 07:58:21.47 -60:58:52.1 1.46 ± 0.15 13.52 139.39 11.68
39 07:59:32.14 -60:58:47.89 2.16 ± 0.27 12.41 50.32 14.73
40 07:58:11.66 -60:58:38.14 0.74 ± 0.1 10.85 146.54 11.46 U
41 07:58:6.65 -60:58:34.18 0.38 ± 0.08 6.2 146.23 11.44
42 07:59:25.06 -60:58:30.29 5.36 ± 0.36 26 69.39 13.98 U
43 07:58:31.7 -60:58:28.13 0.41 ± 0.09 6.17 138.94 11.4
44 07:57:53.41 -60:58:22.01 4.82 ± 0.24 35.53 133 11.54
45 07:58:51.45 -60:58:15.78 0.69 ± 0.1 9.58 135.04 11.81
46 07:56:55 -60:58:13.76 1.12 ± 0.2 9.38 49.13 14.91
47 07:57:27.7 -60:58:13.51 1.02 ± 0.21 7.05 59.56 12.57
48 07:59:5.46 -60:58:9.3 0.75 ± 0.11 9.42 118.15 12.42
49 07:57:21.21 -60:58:4.08 0.81 ± 0.16 6.71 65.03 12.84 U
50 07:59:32.98 -60:57:58.25 1.03 ± 0.18 8.2 66.45 14.16 U
51 07:58:20.05 -60:57:54.54 0.65 ± 0.1 9.52 134.22 10.71 U
53 07:57:51.12 -60:57:29.59 1.15 ± 0.12 12.6 152.69 10.78
55 07:56:34.67 -60:57:25.31 1.79 ± 0.33 10.19 17.21 16.15
56 07:57:31.24 -60:57:27.14 0.72 ± 0.14 6.58 108.83 11.69 U
57 07:58:52.02 -60:57:26.57 0.75 ± 0.1 11.02 134.6 11.07
58 07:57:7.35 -60:57:5.22 1.16 ± 0.2 7.24 65.92 13.06
59 07:59:8.48 -60:57:3.49 0.64 ± 0.11 9.36 139.69 11.65
60 07:57:59.19 -60:56:53.95 5.67 ± 0.21 55.7 177.01 9.95
61 07:57:25.25 -60:56:50.57 1.85 ± 0.18 14.23 83.85 11.54
62 07:58:49.72 -60:56:50.86 0.29 ± 0.06 6.48 176.33 10.42 U
63 07:56:47.55 -60:56:48.3 7.04 ± 0.57 20.41 31.91 14.56
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Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
64 07:59:9.25 -60:56:39.91 1.02 ± 0.12 12.65 144.98 11.37
65 07:58:53.66 -60:56:34.04 0.97 ± 0.1 15.55 179.67 10.35
66 07:58:58.09 -60:56:33.22 0.36 ± 0.07 6.57 177.39 10.58
67 07:57:19.36 -60:56:29.11 4.32 ± 0.23 35.57 119.41 11.67
68 07:57:45.01 -60:56:20.29 0.3 ± 0.07 6.11 179.71 9.95
69 07:57:47.54 -60:56:19.28 0.72 ± 0.1 9.08 176.81 9.82
70 07:57:30.2 -60:56:16.01 0.4 ± 0.08 6.28 144.77 10.73
71 07:58:50.67 -60:56:3.77 1.15 ± 0.1 17.04 191.13 9.74 U
72 07:58:55.42 -60:55:59.63 0.95 ± 0.1 14.62 179.62 9.93
73 07:59:34.23 -60:55:53.22 2.21 ± 0.18 16.91 118.09 12.76
74 07:57:26.72 -60:55:49.8 0.32 ± 0.07 5.58 165.11 10.61
75 07:57:52.91 -60:55:45.12 1.12 ± 0.09 18.95 200.44 9.06
76 07:58:32.68 -60:55:44.33 0.88 ± 0.1 12.42 210.36 8.74
77 07:57:20.65 -60:55:43.07 1.39 ± 0.13 14.44 158.56 10.97
78 07:58:48.6 -60:55:25.93 0.61 ± 0.08 10.86 202.74 9.06
79 07:58:43.22 -60:55:25.82 10.55 ± 0.26 94.66 208.29 8.81
80 07:59:23.15 -60:55:13.22 0.33 ± 0.06 7.52 160.1 11.33
81 07:58:18.23 -60:55:10.06 0.3 ± 0.05 8.56 215.57 7.97
84 07:57:56.18 -60:54:58.57 1.32 ± 0.11 18.02 212.38 8.19
85 07:58:23.35 -60:54:58.18 7.15 ± 0.2 78.44 225.84 7.8
86 07:57:57.2 -60:54:56.02 0.18 ± 0.04 8.38 215.99 8.11
87 07:58:16.68 -60:54:52.56 0.28 ± 0.05 8.36 226.1 7.67
88 07:58:24.46 -60:54:40.68 0.22 ± 0.05 8.26 229.69 7.53
89 07:57:37.8 -60:54:33.19 2.55 ± 0.14 33.85 198.47 8.79
90 07:58:53.58 -60:54:25.74 1.48 ± 0.11 23.87 210.34 8.46
91 07:58:27.26 -60:54:24.84 0.2 ± 0.05 5.07 216.35 7.31 U
92 07:57:54.42 -60:54:22.75 0.18 ± 0.04 5.69 221.64 7.7
93 07:57:45.08 -60:54:18 0.35 ± 0.06 7.25 209.26 8.12
94 07:58:47.85 -60:54:15.62 6.5 ± 0.2 69.17 220.94 7.97
95 07:58:18.51 -60:54:15.77 0.26 ± 0.05 6.52 230.77 7.06
96 07:56:47.45 -60:54:12.06 2 ± 0.22 16.19 65.93 13
97 08:00:2.25 -60:53:54.31 1.28 ± 0.2 11.02 56.36 14.42
98 07:57:24.59 -60:53:54.42 0.21 ± 0.05 5.38 183.08 9.29
99 07:58:31.93 -60:53:52.87 1.22 ± 0.09 22.46 240.29 6.91
100 07:56:59.9 -60:53:47.76 0.77 ± 0.11 9.57 127.24 11.52
102 07:57:21.46 -60:53:43.48 0.57 ± 0.1 7.29 160.85 9.43
103 07:57:57.67 -60:53:40.52 4.02 ± 0.16 45.13 227.04 6.91
104 07:58:52.29 -60:53:38.83 2.3 ± 0.12 35.31 222.43 7.72
105 07:58:31.57 -60:53:11.65 2.09 ± 0.11 36.48 247.59 6.24
106 07:57:47 -60:53:9.02 0.51 ± 0.08 8.09 226.47 7.01 U
107 07:57:15.49 -60:53:2.47 0.47 ± 0.08 8.17 165.29 9.54
108 07:57:55.2 -60:52:58.66 0.18 ± 0.04 7.15 241.77 6.38
109 07:58:41.92 -60:52:55.81 0.53 ± 0.08 7.62 224.36 6.46
110 07:57:57.96 -60:52:48.72 1.52 ± 0.1 25.24 220.39 6.09
111 07:58:4.58 -60:52:44.22 0.65 ± 0.07 14.01 249.66 5.75
112 08:00:13.26 -60:52:40.44 2.85 ± 0.35 12.23 50.02 15.14
113 07:59:3.77 -60:52:35.58 1.57 ± 0.11 27.54 209.1 7.81 U
114 07:57:41.17 -60:52:31.66 0.78 ± 0.09 11.82 219 6.92
115 07:57:30.37 -60:52:29.68 0.21 ± 0.05 6.76 182.97 7.8
116 07:58:31.33 -60:52:25.64 0.25 ± 0.04 8.64 239.62 5.49
117 07:59:20.41 -60:52:22.37 0.64 ± 0.09 8.49 183.63 9.26
118 07:58:48.46 -60:52:21.83 2.79 ± 0.13 36.22 244.64 6.4
119 07:59:56.3 -60:52:17.83 0.83 ± 0.13 8.86 104.87 13.08
120 07:58:27.54 -60:52:19.13 0.53 ± 0.06 12.82 268.81 5.26
121 07:58:13.86 -60:52:17.62 0.27 ± 0.05 9.49 263.72 5.11
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Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
122 07:58:56.57 -60:52:15.49 0.98 ± 0.09 15.88 224.55 6.95
123 07:57:18.27 -60:52:12.83 0.32 ± 0.06 7 147.54 8.78 U
124 07:57:29.35 -60:52:11.64 4.52 ± 0.21 41.44 145.8 7.7 U
125 07:58:16.66 -60:52:12.11 0.3 ± 0.05 10.32 272.54 5
126 07:58:0.31 -60:52:12.04 2.67 ± 0.12 44.93 253.55 5.42
127 07:59:15.24 -60:52:5.23 0.37 ± 0.06 10.64 201.76 8.57
128 07:57:38.65 -60:52:3.25 0.36 ± 0.06 7.56 170.89 6.77
129 07:59:6.91 -60:52:1.81 0.85 ± 0.08 17.61 201.75 7.73
130 07:59:59.25 -60:51:59.47 0.17 ± 0.05 5.21 105.55 13.3 U
131 07:58:19.33 -60:52:0.08 0.47 ± 0.06 10.55 261.88 4.81
132 07:58:10.58 -60:51:57.53 2.68 ± 0.11 43.78 268.69 4.83
133 07:59:17.95 -60:51:49.28 0.12 ± 0.03 6 195.26 8.7 U
135 07:57:2.9 -60:51:43.16 0.42 ± 0.08 7.16 161.57 10.14
136 08:00:23.66 -60:51:40.36 1.38 ± 0.32 5.69 35.34 16.02 U
137 07:56:22.68 -60:51:38.88 4.4 ± 0.63 12.03 20.12 14.67
138 07:56:41.56 -60:51:37.91 1.13 ± 0.17 9.43 66.07 12.49
139 07:57:47.22 -60:51:38.92 0.39 ± 0.06 9.2 242.91 5.77
140 07:58:33.36 -60:51:31 0.7 ± 0.07 15.44 218.55 4.73
141 07:58:22.33 -60:51:27.9 4.03 ± 0.15 54.38 225.94 4.3
142 07:57:28.31 -60:51:24.19 2.06 ± 0.13 25.52 213.02 7.31
143 07:56:47.85 -60:51:9.76 0.61 ± 0.11 7.48 114.54 11.61
144 07:57:39.91 -60:51:5.08 0.44 ± 0.08 6.62 236.46 6
145 07:57:25.43 -60:51:1.44 0.24 ± 0.05 6.83 204.78 7.4
146 07:59:9.6 -60:50:53.48 1.08 ± 0.09 20.55 196.28 7.35
147 07:57:49.23 -60:50:53.81 0.56 ± 0.08 9.33 222.08 5.05
148 07:59:20.99 -60:50:53.02 2.05 ± 0.13 24.98 195.36 8.58
149 07:57:10.62 -60:50:52.58 0.57 ± 0.09 7.67 180.66 8.93
150 07:58:41.79 -60:50:47.98 1.09 ± 0.08 17.9 265.38 4.67
151 07:57:33.56 -60:50:42.47 0.34 ± 0.07 7.16 210.8 6.39
153 08:00:4.18 -60:50:31.45 2.36 ± 0.22 16.5 84.17 13.43
154 07:57:56.73 -60:50:33.94 1.85 ± 0.11 28.81 191.4 4.2
155 07:59:42.51 -60:50:28.5 0.4 ± 0.08 6.34 150.04 10.88
156 07:58:15.51 -60:50:29.44 0.13 ± 0.03 6.64 290.43 3.3
157 07:57:36.04 -60:50:26.41 0.68 ± 0.08 12.14 220.81 5.99
158 07:58:48.38 -60:50:25.91 0.57 ± 0.06 13.39 263.85 4.97
159 07:58:36.48 -60:50:19.25 3.02 ± 0.12 51.5 274.35 3.89
161 07:58:8.08 -60:50:14.06 0.09 ± 0.02 6.33 287.9 3.24
162 07:56:30.54 -60:50:10.86 2.03 ± 0.25 10.96 55.51 13.37
163 07:57:29.61 -60:50:11.58 1.88 ± 0.11 30.41 218.49 6.55
164 07:56:53.39 -60:50:8.09 0.76 ± 0.12 8.18 138.31 10.66
165 07:58:17.62 -60:50:5.96 0.35 ± 0.05 9.65 293.55 2.9
166 07:58:11.54 -60:50:1.43 0.68 ± 0.07 17.21 292.01 2.91
167 07:56:59.36 -60:49:55.96 1.84 ± 0.13 22.94 157.8 9.9
168 07:58:41.79 -60:49:57.18 0.33 ± 0.05 8.33 279.63 4.05
169 07:59:8.18 -60:49:55.49 0.19 ± 0.04 7.23 229.12 6.76
170 07:57:43.53 -60:49:46.2 0.91 ± 0.07 19.44 255.78 4.87
171 07:57:23.26 -60:49:39.07 1.8 ± 0.11 27.66 207.43 7.04
172 07:57:57.93 -60:49:37.02 0.23 ± 0.04 7.18 251.49 3.39
173 07:59:35.43 -60:49:30.94 0.32 ± 0.07 5.27 173.18 9.79 U
174 07:58:10.64 -60:49:32.3 0.46 ± 0.05 13.22 295.17 2.48
175 07:59:56.69 -60:49:29.75 1.04 ± 0.13 12.49 119.94 12.32
176 07:58:50.57 -60:49:28.67 13.91 ± 0.25 130.17 267.21 4.64
177 07:59:2.1 -60:49:27.98 0.92 ± 0.09 14.57 219.85 5.9
178 07:58:33.49 -60:49:25.57 0.23 ± 0.04 9.28 240.52 2.96
180 07:59:47.66 -60:49:23.16 0.5 ± 0.08 8.54 124.79 11.22
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Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
181 07:58:54.42 -60:49:14.45 0.11 ± 0.03 5.35 264.28 4.95 U
182 07:57:34.18 -60:49:10.34 0.6 ± 0.07 12.74 238.48 5.63
183 07:57:10.91 -60:49:9.37 0.79 ± 0.09 13.41 179.36 8.34
184 07:59:35.67 -60:49:8.62 0.45 ± 0.07 10.92 174.61 9.74
185 07:58:29.74 -60:49:1.7 3.13 ± 0.12 54.33 296.25 2.37
186 07:56:46.22 -60:48:58.39 4.29 ± 0.22 33.1 136.46 11.26
187 07:59:17.96 -60:48:58.93 0.22 ± 0.05 5.87 213.48 7.6
188 07:59:21.29 -60:48:57.06 5.66 ± 0.19 59.3 201.57 7.98
189 07:56:38.58 -60:48:52.02 1.58 ± 0.16 14.34 94.92 12.17
190 07:58:32.82 -60:48:53.03 0.41 ± 0.05 15.03 240.56 2.52
191 07:59:32.03 -60:48:46.87 8.85 ± 0.27 75.1 162.35 9.24
192 07:58:2.67 -60:48:47.34 1.18 ± 0.08 25.64 290.03 2.4
193 07:57:19.72 -60:48:46.55 2.31 ± 0.13 32.55 186.44 7.21
194 07:57:46.28 -60:48:42.23 0.56 ± 0.07 10.21 264.75 4.08
195 07:58:51.09 -60:48:38.16 0.23 ± 0.04 8.21 262.96 4.35 U
196 07:58:4.95 -60:48:33.41 0.25 ± 0.04 10.91 294.87 2.04
197 07:57:30.96 -60:48:32.62 3.26 ± 0.15 43.51 204.17 5.82
198 07:58:23.18 -60:48:28.12 0.24 ± 0.04 7.31 302.07 1.45
199 07:57:55.48 -60:48:27.32 4.34 ± 0.15 59.22 239.54 2.95
200 07:58:6.82 -60:48:24.73 1.69 ± 0.1 28.6 296.27 1.77
201 07:58:38.9 -60:48:23.83 0.23 ± 0.04 9.04 214.92 2.88
202 07:57:18.65 -60:48:15.16 1.66 ± 0.12 24.46 177.07 7.25
203 07:57:36.17 -60:48:13.5 0.6 ± 0.07 13.25 238.72 5.13
204 07:56:51.64 -60:48:11.27 0.54 ± 0.1 6.35 150.16 10.51
205 07:58:36.72 -60:48:6.8 0.84 ± 0.08 15.91 289.11 2.52
206 07:56:34.62 -60:48:3.89 11.17 ± 0.45 53.27 78.7 12.57
207 07:57:9.5 -60:48:3.49 0.83 ± 0.09 13.6 184.72 8.33
208 07:59:9.2 -60:47:57.52 0.44 ± 0.07 9.23 190.87 6.36
209 07:59:27.66 -60:47:49.2 1.97 ± 0.13 26.07 173.32 8.59
210 07:59:2.85 -60:47:49.63 0.49 ± 0.06 11.4 244.1 5.58
211 07:58:48.85 -60:47:48.08 0.62 ± 0.06 15.41 279.05 3.88
212 07:56:34.51 -60:47:39.66 3.8 ± 0.29 26.97 80.44 12.56
213 07:58:5.31 -60:47:41.03 0.41 ± 0.05 10.93 297.17 1.55
214 07:59:15.89 -60:47:35.41 0.6 ± 0.08 12.67 200.48 7.14
215 07:59:49.84 -60:47:33.9 1.27 ± 0.12 17.7 148.98 11.28 U
216 07:59:23.26 -60:47:32.86 2.55 ± 0.13 34.32 203.47 8.04
217 07:57:44.11 -60:47:28.28 2.95 ± 0.12 47.12 254.42 4.07
218 07:59:36.62 -60:47:24.29 0.18 ± 0.04 6.19 170.23 9.67
219 07:58:31.08 -60:47:24.9 0.35 ± 0.05 11.46 247.23 1.68
220 07:58:56.49 -60:47:24 0.83 ± 0.07 17.92 252.5 4.77
221 07:59:1.41 -60:47:22.31 0.27 ± 0.05 8.91 215.13 5.37
222 07:57:30.89 -60:47:19.9 0.3 ± 0.05 8.45 222.91 5.68
223 07:56:54.49 -60:47:18.71 1.06 ± 0.13 12.79 137.9 10.12
224 07:57:37.23 -60:47:16.94 0.24 ± 0.05 6.77 225.45 4.9
225 07:57:15.94 -60:47:12.01 0.97 ± 0.11 12.46 180.17 7.5
226 07:59:5.97 -60:47:7.73 1.2 ± 0.09 24.14 231.67 5.92 U
227 07:56:38.93 -60:47:5.82 0.41 ± 0.1 5.55 80.03 12.02
228 07:56:59.56 -60:47:0.53 1.96 ± 0.14 20.01 164.93 9.5
229 07:57:52.55 -60:46:58.04 0.21 ± 0.05 5.95 258.69 3.04
230 07:58:35.76 -60:46:53.65 4.02 ± 0.14 56.6 261.89 2.26
231 07:58:16.89 -60:46:51.64 0.89 ± 0.07 21.27 268.79 0.35
232 07:58:8.28 -60:46:49.69 0.58 ± 0.06 14.45 293.98 1.18
233 07:58:23.58 -60:46:49.51 0.32 ± 0.05 9.28 291.63 0.84
234 07:59:21.63 -60:46:47.32 0.75 ± 0.08 13.09 202.89 7.85
235 07:57:25.14 -60:46:47.6 1.06 ± 0.1 14.65 192.35 6.39
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Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
236 07:58:2.45 -60:46:47.39 5.04 ± 0.15 73.96 281.77 1.87
237 07:58:5.48 -60:46:47.32 0.17 ± 0.04 8.67 295.31 1.51 U
238 07:58:31.75 -60:46:45.98 0.17 ± 0.03 7.95 271.03 1.8
239 07:57:30.97 -60:46:45.52 0.33 ± 0.06 7.52 209.12 5.69
240 07:57:20.82 -60:46:44.87 0.33 ± 0.05 8.63 206.71 6.92
241 07:56:38.81 -60:46:39.9 1.03 ± 0.14 11.26 93.3 12.05
242 07:57:39.73 -60:46:39.61 1.1 ± 0.08 22.62 246.88 4.63
243 07:58:44.02 -60:46:37.16 0.22 ± 0.04 8.04 277.44 3.3
244 07:58:20.26 -60:46:34.61 0.18 ± 0.04 6.46 307.78 0.71
245 07:56:47.83 -60:46:31.8 4.07 ± 0.22 31.99 135.29 10.95
246 07:58:36.95 -60:46:27.62 0.46 ± 0.06 13.85 281.05 2.5
247 07:58:33.38 -60:46:25.93 0.7 ± 0.06 18.85 283.26 2.09
248 08:00:3.87 -60:46:21.97 3.22 ± 0.24 20.38 88.02 13.02
249 07:58:20.67 -60:46:21.86 0.41 ± 0.06 9.09 285.1 0.93
250 08:00:16.2 -60:46:17 1.84 ± 0.25 9.81 61.28 14.53
251 07:59:6.29 -60:46:17.36 0.4 ± 0.06 9.19 214.8 6.03
252 07:58:5.06 -60:46:12.29 1.79 ± 0.1 33.08 261.96 1.81
254 07:57:53.4 -60:46:9.91 1.4 ± 0.1 23.97 243.57 3.11
255 07:57:29.22 -60:46:7.14 0.63 ± 0.08 13.96 208.75 5.98
256 07:59:22.99 -60:46:6.56 0.16 ± 0.04 6.79 193 8.08
257 07:59:21.69 -60:46:5.09 1.99 ± 0.14 23.38 185.71 7.92
258 07:56:34.22 -60:45:59.9 1.27 ± 0.19 9.7 76.86 12.65
259 07:58:32.3 -60:46:1.52 3.8 ± 0.14 50.59 263.77 2.16
260 07:57:58.33 -60:45:45.22 0.74 ± 0.07 18.58 255.16 2.74
261 07:57:42.98 -60:45:40.72 1.51 ± 0.1 28.93 244.51 4.47
262 07:57:26.11 -60:45:39.42 1.03 ± 0.1 15.23 185.82 6.45
263 07:58:44.07 -60:45:38.23 0.77 ± 0.07 17.36 250.56 3.61
264 07:59:38.96 -60:45:36.32 0.24 ± 0.06 5.28 159.08 10.08
265 07:57:49.69 -60:45:36.18 0.56 ± 0.06 12.6 251.36 3.74 U
266 07:59:53.23 -60:45:32.04 0.57 ± 0.12 5.59 125.82 11.81
267 07:59:40.91 -60:45:28.51 1.67 ± 0.14 17.76 156.12 10.34 U
268 07:57:2.64 -60:45:28.01 1.42 ± 0.12 19.12 166.65 9.29
269 07:59:22.38 -60:45:27.32 2.1 ± 0.13 28.73 184.81 8.12
270 07:58:13.99 -60:45:24.66 0.34 ± 0.04 11.56 295.02 1.84
271 07:58:39.02 -60:45:21.89 0.28 ± 0.05 8.13 286.39 3.21
272 08:00:4.9 -60:45:19.22 2.18 ± 0.23 14 76.49 13.25
273 07:59:17.69 -60:45:20.27 1.02 ± 0.09 17.71 211.1 7.59
274 08:00:14.59 -60:45:17.03 2.73 ± 0.28 14.4 63.91 14.43
275 07:58:18.18 -60:45:15.98 3.71 ± 0.13 59.99 283.31 1.94
276 07:58:26.98 -60:45:10.87 0.6 ± 0.06 13.95 260.92 2.33
277 07:57:56.21 -60:45:9.65 0.08 ± 0.02 5.07 274.52 3.3
278 07:57:43.49 -60:45:8.5 0.25 ± 0.05 6.28 242.89 4.63
279 07:57:54.75 -60:45:8.39 1.02 ± 0.08 16.37 264.79 3.45
280 07:56:33.6 -60:45:3.38 1.46 ± 0.19 11.51 64.62 12.85
282 07:57:12.86 -60:45:3.38 0.93 ± 0.11 13.84 176.37 8.17
283 07:58:4.96 -60:45:2.41 0.65 ± 0.06 14.24 282.14 2.64
284 07:57:25.4 -60:45:0.5 4.37 ± 0.18 45.79 202.66 6.72
285 07:59:47.73 -60:44:54.38 1.32 ± 0.14 12.96 139.12 11.26
286 07:56:58.47 -60:44:54.64 0.31 ± 0.07 6.23 152.95 9.91
287 07:59:10.92 -60:44:47.22 0.93 ± 0.09 16.74 199.44 6.96
289 07:58:33.66 -60:44:42.18 0.21 ± 0.04 9.54 287.46 3.19
290 07:58:8.84 -60:44:40.06 3.35 ± 0.13 46.74 265.18 2.74
291 07:58:17.41 -60:44:38.18 0.29 ± 0.05 5.79 252.64 2.57
292 07:59:36.59 -60:44:33.5 8.91 ± 0.28 61.96 159.45 10.02
293 07:59:59.39 -60:44:29.26 0.29 ± 0.07 6.7 100.61 12.74
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Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
294 07:58:27.97 -60:44:31.24 0.31 ± 0.05 8.87 253.93 2.97
295 07:58:33.53 -60:44:30.52 4.94 ± 0.15 62.45 285.06 3.33
296 07:59:5.14 -60:44:27.56 0.81 ± 0.08 16.71 202.68 6.44
297 07:58:21.14 -60:44:25.3 0.23 ± 0.04 8.24 282.62 2.82
298 07:57:42.83 -60:44:20.65 1.25 ± 0.09 23.98 243.53 5.1
299 07:57:39.33 -60:44:15.76 0.19 ± 0.04 8.04 209.34 5.5 U
300 07:57:57.41 -60:44:15.68 2.24 ± 0.11 39.23 267.02 3.82
301 07:58:50.43 -60:44:14.57 0.21 ± 0.05 5.4 257.22 5 U
302 07:58:26.01 -60:44:13.24 0.2 ± 0.04 8.67 287.2 3.16
303 07:57:9.98 -60:44:11.58 1.23 ± 0.12 15.09 171.23 8.77
304 07:59:0.72 -60:44:11.76 0.37 ± 0.06 8.41 222.52 6.08
305 07:57:20.82 -60:44:3.8 1.95 ± 0.12 28.13 190.75 7.59
306 07:58:22.61 -60:44:4.13 0.59 ± 0.07 13.78 278.19 3.2
307 07:57:1.08 -60:43:46.85 1.02 ± 0.11 14.09 154.8 9.93 U
308 07:59:2.9 -60:43:46.27 0.38 ± 0.05 11.1 230.18 6.53
309 07:57:5.71 -60:43:40.94 0.44 ± 0.08 6.74 144.62 9.44
310 07:59:50.05 -60:43:35.69 0.2 ± 0.07 5.01 134.29 11.87
311 07:58:14.63 -60:43:33.1 0.94 ± 0.08 19.78 241.54 3.67
312 07:59:2.15 -60:43:25.64 0.28 ± 0.05 8.11 223.79 6.64
313 07:56:47.14 -60:43:22.4 1.86 ± 0.17 18.96 95.02 11.67
314 07:59:51.66 -60:43:21.65 13.23 ± 0.39 71.49 126.17 12.13
315 07:57:36.11 -60:43:21.72 0.29 ± 0.06 5.97 200.01 6.34
316 07:57:52.61 -60:43:19.49 1.46 ± 0.11 20.74 221.21 4.92
317 07:58:39.77 -60:43:16.68 0.85 ± 0.08 15.73 262.49 4.78
318 07:59:34.35 -60:43:11.78 0.37 ± 0.07 6.28 162.52 10.21 U
319 07:58:22.15 -60:43:12.07 0.27 ± 0.05 7.53 272.96 4.04
320 07:59:39.19 -60:43:8.04 0.25 ± 0.06 5.08 155.1 10.78
321 07:58:41.69 -60:43:9.37 0.17 ± 0.04 6.01 258.73 5.01
322 07:57:45.54 -60:43:8.33 0.51 ± 0.07 10.62 214.93 5.63
323 07:58:57.58 -60:42:59.69 7.58 ± 0.21 80.27 225.83 6.46
324 07:58:1.65 -60:42:53.03 0.94 ± 0.08 16.34 251.95 4.73
325 07:58:53.63 -60:42:51.3 0.19 ± 0.04 5.86 237.45 6.2
326 07:57:53.85 -60:42:48.82 0.66 ± 0.07 17.37 243.92 5.25 U
327 08:00:20.75 -60:42:36.4 3.02 ± 0.5 10.27 19.42 15.75
328 07:59:29.87 -60:42:37.01 0.61 ± 0.09 10.39 168.59 9.97
329 07:57:47.25 -60:42:37.98 1.87 ± 0.11 25.24 231.32 5.87
330 07:58:39.93 -60:42:35.14 0.89 ± 0.08 18.36 253.09 5.37 U
331 07:59:40.11 -60:42:31.25 2.63 ± 0.18 28.12 127.62 11.13
332 07:57:56.18 -60:42:31.93 1.7 ± 0.11 22.98 242.74 5.34
333 07:57:12.79 -60:42:23.76 0.56 ± 0.1 6.61 146.37 9.24
334 07:59:11.83 -60:42:22.46 4.04 ± 0.17 48.75 189.77 8.21
336 07:58:49.57 -60:42:13.9 2.1 ± 0.12 30.92 209.03 6.34
337 07:57:51.3 -60:42:12.67 0.49 ± 0.07 10.31 229.8 5.92
338 07:57:26.74 -60:42:11.48 0.62 ± 0.09 8.78 188.27 7.96
339 07:57:31.38 -60:42:10.66 0.25 ± 0.05 7.01 198.54 7.54
340 07:58:53.98 -60:42:8.14 0.67 ± 0.07 13.58 217.1 6.75
341 07:58:34.83 -60:42:6.12 0.34 ± 0.05 9.98 247.87 5.53
342 07:59:55.79 -60:41:59.39 2.97 ± 0.22 22.13 112.97 13.1
343 07:58:19.97 -60:41:58.16 3.42 ± 0.14 49.59 225.66 5.24
344 07:57:49.01 -60:41:55.64 0.62 ± 0.07 13.79 195.48 6.31
346 07:58:30.25 -60:41:50.5 3.79 ± 0.15 51.78 228.89 5.58
347 07:58:40.45 -60:41:45.96 1.97 ± 0.12 26.95 239.31 6.12
348 07:58:43.28 -60:41:45.6 0.65 ± 0.08 12.93 235.91 6.29
349 07:58:45.64 -60:41:41.53 0.21 ± 0.04 8.66 233.29 6.5
350 07:58:20.36 -60:41:39.05 0.31 ± 0.06 9.37 233.35 5.56
22 Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton.
Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
351 07:59:5.8 -60:41:26.52 0.26 ± 0.06 5.68 198.54 8.25
352 07:56:24.15 -60:41:21.23 3.73 ± 0.71 10.89 12.46 15.03
353 07:59:15.66 -60:41:20.76 0.83 ± 0.11 10.77 174.03 9.22
354 07:59:23.84 -60:41:18.92 0.9 ± 0.11 11 164.45 10.03
355 07:59:53.05 -60:41:17.63 0.8 ± 0.14 7.17 115.23 13.09
356 07:58:3.78 -60:41:13.52 0.46 ± 0.07 9.12 202.41 6.2 U
357 07:57:32.66 -60:41:11.8 2.16 ± 0.14 22.4 169.59 8.12 U
358 07:57:47.65 -60:41:11.62 0.73 ± 0.09 10.47 197.55 7.02
360 07:58:57.73 -60:41:0.13 0.56 ± 0.07 11.26 204.22 7.92
361 08:00:1.87 -60:40:57.58 0.2 ± 0.06 5.22 82.92 14.21
362 07:57:9.28 -60:40:54.26 0.49 ± 0.09 7.44 135.48 10.44
363 07:57:14.22 -60:40:53 4.18 ± 0.2 43.14 147.67 9.98
364 07:57:18.48 -60:40:52.68 0.5 ± 0.07 10.01 155.73 9.58
365 07:59:40.6 -60:40:47.5 0.32 ± 0.09 5.28 112.57 12.02 U
366 07:58:0.54 -60:40:44.11 1.38 ± 0.11 25.18 179.85 6.79 U
367 07:57:55.72 -60:40:39.79 1.31 ± 0.1 22.68 214.6 7.06
368 08:00:5.07 -60:40:31.44 1.17 ± 0.22 6.88 53.08 14.75
369 07:59:31.05 -60:40:27.16 0.17 ± 0.05 5.62 119.16 11.25
370 07:59:13.56 -60:40:25.07 0.47 ± 0.07 10.21 157.02 9.65
371 07:58:42.66 -60:40:22.12 0.53 ± 0.09 7.16 178.93 7.5
372 07:58:23.02 -60:40:21 5.8 ± 0.19 63.43 215.54 6.89
373 07:58:2.58 -60:40:14.48 0.94 ± 0.09 15.37 210.84 7.19
374 07:58:33.48 -60:40:13.48 0.35 ± 0.06 7.29 192.3 7.25 U
375 08:00:0 -60:40:9.66 0.92 ± 0.19 6.95 49.79 14.38
376 07:58:8.15 -60:40:9.8 0.2 ± 0.05 6.16 198.9 7.13
377 07:58:17.16 -60:40:6.56 0.3 ± 0.07 6.32 185.92 7.09
378 07:56:59.13 -60:39:58.61 0.39 ± 0.1 5 94.95 11.99
379 07:57:47.75 -60:39:59.83 0.34 ± 0.07 7.11 124.98 8.07
380 07:56:55.67 -60:39:52.67 0.16 ± 0.05 5.04 92.59 12.39
381 07:57:24.36 -60:39:51.48 1.15 ± 0.12 16.21 154.19 9.8
383 07:57:25.96 -60:39:48.35 2.46 ± 0.16 24.83 157.79 9.71
384 07:59:28.97 -60:39:40.57 1.28 ± 0.14 12.99 121.71 11.54
385 07:57:10.76 -60:39:36.14 1.03 ± 0.13 13.33 107.16 11.14
386 07:58:20.69 -60:39:36.25 0.61 ± 0.08 10.9 175.56 7.61 U
387 07:56:55.51 -60:39:34.2 0.71 ± 0.14 6.88 90.61 12.59
388 07:58:42.72 -60:39:33.88 0.5 ± 0.07 10.52 192.15 8.24
389 07:58:52.46 -60:39:33.26 0.49 ± 0.08 8.15 154.02 8.77
390 07:58:37.74 -60:39:22.25 0.42 ± 0.08 6.88 164.73 8.22
391 07:57:28.74 -60:39:10.94 0.37 ± 0.08 6.04 139.96 9.99
392 07:57:46.16 -60:39:8.5 0.26 ± 0.06 6.04 157.08 8.92 U
393 07:56:38.94 -60:39:4.07 1.18 ± 0.23 7.65 39.83 14.53
394 07:59:7.75 -60:39:4.25 0.89 ± 0.1 14.01 153.66 10.2
395 07:58:46.21 -60:39:2.52 0.22 ± 0.05 5.09 188.34 8.89
396 07:57:15.77 -60:38:53.34 1.99 ± 0.18 17.3 107.24 11.22
397 07:58:36.21 -60:38:46.1 1.1 ± 0.1 16.44 180.67 8.74
398 07:58:12.53 -60:38:38.18 1.69 ± 0.13 18.66 185.12 8.59
399 07:58:50.49 -60:38:37.9 17.99 ± 0.37 105.34 169.12 9.48
400 07:57:40.72 -60:38:31.27 0.51 ± 0.1 6.72 104.33 9.77
401 07:59:7.72 -60:38:30.12 0.29 ± 0.06 5.82 132.1 10.65
402 07:57:30.98 -60:38:26.45 1.38 ± 0.15 14.48 110.62 10.44
403 07:58:4.35 -60:38:26.88 0.83 ± 0.1 11.28 132.88 8.9
404 07:59:22.15 -60:38:23.32 0.44 ± 0.09 6.79 128.88 11.85
405 07:58:34.06 -60:38:17.27 0.55 ± 0.08 9.16 165.47 9.14
406 07:57:20.04 -60:38:11.11 0.63 ± 0.12 7.19 104.47 11.43
407 07:57:52.14 -60:38:8.38 0.41 ± 0.09 6.11 133.56 9.57
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Table A.1. continued.
Num R.A. Dec. Count Rate Signif. Exp. Time Offaxis Un.
J2000 J2000 cts ks−1 ks arcmin
408 07:58:13.05 -60:38:6.61 0.21 ± 0.05 6.12 145.54 9.11
409 07:58:31.01 -60:37:46.74 1.76 ± 0.14 24.95 135.62 9.57
410 07:59:49.56 -60:37:44.54 2.53 ± 0.25 15.35 67.61 14.71 U
411 07:56:58.15 -60:37:45.01 0.74 ± 0.15 7.25 60.81 13.54
412 07:59:55.85 -60:37:43.82 0.53 ± 0.14 5.36 44.16 15.32
413 07:57:32.27 -60:37:21.36 0.87 ± 0.11 14.03 105.73 11.29
414 07:58:23.55 -60:37:20.06 2.99 ± 0.17 34.31 128.72 9.9
415 07:58:19.39 -60:37:18.16 0.31 ± 0.08 5.68 118.93 9.9
416 07:58:48.65 -60:37:15.02 0.53 ± 0.1 6.41 127.15 10.66
417 07:58:32.1 -60:37:14.77 0.4 ± 0.08 6.76 133.63 10.12
418 07:59:22.41 -60:37:10.81 0.59 ± 0.11 7.34 91.59 12.79
419 07:59:4.76 -60:37:8.54 0.58 ± 0.1 8.26 115.3 11.61
420 07:56:36.65 -60:36:47.84 6.79 ± 0.8 17.26 21.09 16.13
422 07:57:50.23 -60:36:34.81 0.17 ± 0.05 5.96 113.36 11.13
423 07:57:47.84 -60:36:34.52 2.48 ± 0.19 21.57 112.29 11.23
425 07:58:57.63 -60:36:13.36 2.56 ± 0.19 23.82 111.21 12.03
426 07:58:53.28 -60:36:11.2 3.47 ± 0.22 30.42 110.78 11.86
427 07:57:29.36 -60:36:3.02 1.18 ± 0.15 12.82 80.36 12.61
428 07:57:55.14 -60:36:0.11 2.02 ± 0.17 17.81 108.16 11.53
429 07:58:14.54 -60:35:58.42 2 ± 0.16 22.19 117.31 11.23 U
430 07:58:6.3 -60:35:53.16 13.57 ± 0.4 80.24 113.98 11.4
431 07:58:24.01 -60:35:48.37 1.2 ± 0.16 10.91 91.3 11.42
432 07:58:18.2 -60:35:38.08 0.41 ± 0.09 6.16 110.51 11.57
433 07:58:11.5 -60:35:31.99 0.37 ± 0.08 6.97 111.82 11.69
434 07:58:51.97 -60:35:20.69 5.97 ± 0.29 37.16 105.24 12.59
435 07:58:41.92 -60:35:16.8 0.61 ± 0.12 6.31 99.38 12.29 U
436 07:58:16.44 -60:35:6.54 0.3 ± 0.07 5.59 107.99 12.09
437 07:58:4.74 -60:35:4.81 0.84 ± 0.12 10.19 105.08 12.22
439 07:59:19.8 -60:34:43.82 12.96 ± 0.51 50.19 73.5 14.62
440 07:57:24.66 -60:34:33.89 0.46 ± 0.12 6.28 65.16 14.19
441 07:57:47.03 -60:34:33.92 1.01 ± 0.14 10.62 76.28 13.17
442 07:59:24.3 -60:34:32.34 0.5 ± 0.11 7.36 61.2 15.08
444 07:58:14.87 -60:34:19.42 0.5 ± 0.11 6.22 97.79 12.88 U
445 07:57:23.92 -60:34:17.83 1.55 ± 0.24 9.41 54.3 14.47
446 07:58:32.21 -60:34:11.96 0.48 ± 0.11 7.13 96.96 13.13
447 07:57:31.02 -60:34:8.76 1.28 ± 0.21 7.74 45.3 14.24
448 07:58:10.21 -60:34:0.34 0.54 ± 0.09 8.39 95.92 13.23
449 07:58:55.73 -60:33:45.83 1.27 ± 0.19 11.93 61.5 14.23
450 07:58:2.77 -60:33:43.49 2.08 ± 0.2 16.56 90.51 13.6 U
451 07:58:50.88 -60:33:31.03 0.89 ± 0.14 8.99 72.22 14.28
453 07:57:12.74 -60:33:6.7 4.32 ± 0.62 16.55 21.34 16.16
455 07:59:8.82 -60:33:1.22 0.72 ± 0.16 6.73 58.63 15.52
456 07:58:43.69 -60:32:56.4 4.13 ± 0.3 26.79 67.19 14.62
459 07:58:36.65 -60:32:20.76 0.79 ± 0.17 5.66 66.53 15.04 U
460 07:58:42.41 -60:32:18.96 0.96 ± 0.16 8.46 65.62 15.2
461 07:59:11.91 -60:31:38.96 2.26 ± 0.53 7.71 16.16 16.92
462 07:57:47.61 -60:31:33.89 3.93 ± 0.66 10.79 16.38 16.06
464 07:57:36.22 -60:30:16.38 3.34 ± 0.65 8.64 14.93 17.67 U
24 Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton.
Appendix B: Online. Identifications, X-ray fluxes and luminosities of NGC2516 stars
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Table B.1. Identifications, X-ray fluxes and luminosities of NGC 2516 X-ray detected stars. Columns report: X source identifier (as in Table
A.1, identifier from Jeffries et al. (2001), match distance, V, B–V, V–I, fluxes, luminosities in the 0.3–7.9 keV band, log Lbol and the ratio
log LX/Lbol. Errors are propagated from count rates, for any systematic error see discussion in Sect. 2.2. Exposure times are calculated from the
summed exposures, scaling pn to MOS with a factor 3.6 as described in the text.
X-ray Src Opt. Id. Distance V B–V V–I fX (0.3 – 7.9 keV) log LX log Lbol log LX/Lbol
arcsec mag mag mag 10−15· erg s−1 cm−2 erg s−1 erg s−1
6 6160 1 20.9 ... 3.06 67 ± 7 30.080.04
−0.05 31.52 -1.44
7 7036 3.8 13 0.7 0.81 6 ± 2 29.020.1
−0.1 33.9 -4.88
8 9114 5.9 13.1 0.7 0.8 18 ± 3 29.520.06
−0.07 33.93 -4.41
10 8793 2.3 20.1 ... 3.02 11 ± 2 29.290.07
−0.08 31.54 -2.24
11 9544 3.5 17.5 1.5 2.25 6.5 ± 2 29.070.1
−0.2 31.94 -2.87
12 6976 4.3 12.8 0.6 0.78 46 ± 4 29.910.03
−0.04 33.97 -4.05
15 6871 5.4 14.8 1.2 1.34 7 ± 2 29.10.1
−0.1 32.93 -3.83
16 7682 1.3 19.4 ... 2.64 10 ± 2 29.250.07
−0.09 31.68 -2.43
29 9015 3.7 16.8 1.5 1.76 10.1 ± 1 29.260.06
−0.07 32.55 -3.29
31 8126 2.6 15.6 1.2 1.36 3.7 ± 0.8 28.820.09
−0.1 32.91 -4.09
32 6689 2.1 10.9 0.3 -10 52 ± 4 29.970.03
−0.03 34.5 -4.53
38 8584 2 14.7 1.2 1.29 13.9 ± 1 29.40.04
−0.05 32.97 -3.58
39 11240 2.3 15 1 1.18 20.5 ± 3 29.560.05
−0.06 33.12 -3.55
41 8037 3.1 19.7 ... 2.81 3.6 ± 0.8 28.810.08
−0.1 31.6 -2.79
43 8990 2.8 16.2 1.3 1.55 3.9 ± 0.8 28.850.08
−0.1 32.74 -3.89
46 5299 2.3 17.3 1.5 2.01 11.0 ± 2 29.280.07
−0.08 32.19 -2.91
59 10440 2.5 17.2 1.5 1.92 6.1 ± 1 29.030.07
−0.08 32.32 -3.29
60 7743 1 12.6 0.7 0.8 30.9 ± 1 29.740.02
−0.02 33.93 -4.18
61 6465 2.4 15.1 1.3 1.41 18 ± 2 29.50.04
−0.05 32.87 -3.37
63 5052 2.6 10.9 0.3 0.45 67 ± 5 30.080.03
−0.04 34.48 -4.4
65 9911 1.5 18.4 1.6 2.62 9.2 ± 1 29.220.04
−0.05 31.68 -2.47
68 7194 1.6 11.4 0.4 0.57 2.9 ± 0.7 28.710.09
−0.1 34.32 -5.61
69 7312 6.7 13.8 0.8 0.92 6.8 ± 1 29.090.06
−0.07 33.63 -4.54
74 6514 0.4 16.4 1.4 1.6 3.0 ± 0.7 28.730.09
−0.1 32.69 -3.95
77 6265 1 17.3 1.5 2.02 13.2 ± 1 29.380.04
−0.04 32.18 -2.8
78 9696 1.2 12 0.5 0.59 5.8 ± 0.8 29.020.06
−0.06 34.3 -5.28
79 9465 0.2 13.8 0.8 0.96 98 ± 2 30.240.01
−0.01 33.5 -3.26
81 8462 4.1 20.7 ... 3.23 2.9 ± 0.5 28.710.07
−0.08 31.46 -2.75
84 7619 0.8 14.3 0.9 1.01 12.6 ± 1 29.350.03
−0.04 33.38 -4.03
87 8411 0.9 14 0.9 0.94 2.7 ± 0.5 28.680.07
−0.09 33.56 -4.88
88 8689 6.6 13.9 1 1.05 2.1 ± 0.5 28.570.09
−0.1 33.32 -4.74
90 9908 1.6 16.9 1.5 2.09 14.1 ± 1 29.40.03
−0.03 32.1 -2.7
92 7548 0.6 20.3 ... 3.18 1.7 ± 0.4 28.480.09
−0.1 31.48 -3.01
94 9676 1.9 14.3 0.9 1.05 57 ± 2 30.010.01
−0.01 33.31 -3.3
95 8479 1.1 19.2 ... 2.62 2.5 ± 0.5 28.650.08
−0.1 31.69 -3.04
97 12201 3 19.6 ... 2.95 12 ± 2 29.340.06
−0.07 31.56 -2.22
98 6426 2 19.8 ... 2.75 2.0 ± 0.5 28.560.1
−0.1 31.61 -3.05
99 8991 1.8 10.5 0.2 0.25 11.6 ± 0.9 29.320.03
−0.03 34.73 -5.42
102 6322 3.4 13.2 0.9 0.94 5.4 ± 1 28.990.07
−0.09 33.56 -4.57
103 7678 1.6 14.4 0.9 1.05 31.3 ± 1 29.750.02
−0.02 33.31 -3.56
104 9852 1.1 12.1 0.7 0.76 24.7 ± 1 29.650.02
−0.02 34 -4.36
111 7932 2 18.8 1.6 2.44 6.2 ± 0.6 29.050.04
−0.05 31.79 -2.74
114 7051 0.8 20.2 ... 3.26 7.4 ± 0.9 29.120.05
−0.05 31.45 -2.33
115 6628 1.7 19.1 ... 2.75 2.0 ± 0.5 28.550.1
−0.1 31.62 -3.07
122 10017 0.5 17.4 1.6 2.16 9.4 ± 0.9 29.220.04
−0.04 32.01 -2.78
125 8404 0.8 18.9 ... 2.51 2.8 ± 0.4 28.70.06
−0.07 31.74 -3.03
126 7782 0.2 15.8 1.4 1.71 58 ± 3 30.010.02
−0.02 32.6 -2.58
127 10688 0.8 10 0.1 0.16 3.5 ± 0.6 28.790.07
−0.08 34.92 -6.13
128 6970 2.6 19.8 ... 2.94 3.4 ± 0.6 28.780.07
−0.08 31.56 -2.78
131 8502 0.7 15.2 1.1 1.23 4.5 ± 0.6 28.90.06
−0.06 33.05 -4.15
135 5576 1.4 19.5 ... 2.98 4.0 ± 0.7 28.860.07
−0.09 31.55 -2.69
137 4125 3.3 11.6 0.5 0.66 42 ± 6 29.870.06
−0.07 34.15 -4.27
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Table B.1. continued.
X-ray Src Opt. Id. Distance V B–V V–I fX (0.3 – 7.9 keV) log LX log Lbol log LX/Lbol
arcsec mag mag mag 10−15· erg s−1 cm−2 erg s−1 erg s−1
139 7276 1.1 16.4 1.4 1.63 3.7 ± 0.6 28.820.06
−0.07 32.66 -3.84
140 9035 3.2 18.6 ... 2.63 6.7 ± 0.7 29.080.04
−0.05 31.68 -2.6
142 6570 5.3 13.4 0.7 0.87 19.6 ± 1 29.550.03
−0.03 33.77 -4.22
143 5066 3 18.4 1.6 2.38 5.8 ± 1 29.020.07
−0.08 31.85 -2.83
144 7006 1.4 20.2 ... 3.03 4.1 ± 0.7 28.870.07
−0.09 31.53 -2.66
145 6473 2.3 19.4 1.6 2.72 2.3 ± 0.5 28.620.08
−0.1 31.63 -3.01
146 10471 1.9 17.5 1.4 2.08 10.2 ± 0.9 29.260.04
−0.04 32.11 -2.85
147 7358 3.3 17.8 1.5 2.13 5.3 ± 0.8 28.980.06
−0.07 32.06 -3.08
148 10857 0.7 19.3 ... 2.88 19.5 ± 1 29.540.03
−0.03 31.58 -2.04
149 5901 2.8 13 0.7 0.8 5.5 ± 0.9 28.990.07
−0.08 33.93 -4.94
151 6751 2 18.7 1.6 2.44 3.2 ± 0.6 28.760.08
−0.1 31.79 -3.04
154 7650 0.6 12.7 0.6 0.77 22.1 ± 1 29.60.03
−0.03 33.99 -4.39
155 11556 1.5 16.2 1.4 1.55 3.8 ± 0.8 28.830.08
−0.1 32.74 -3.91
156 8370 2.2 20.8 ... 3.16 1.2 ± 0.3 28.340.09
−0.1 31.49 -3.15
159 9175 0.9 11.7 0.6 0.7 38 ± 2 29.840.02
−0.02 34.09 -4.25
163 6605 2.3 13.6 0.8 0.96 17.8 ± 1 29.50.03
−0.03 33.51 -4.01
164 5261 5.5 15.1 1.1 1.22 7.3 ± 1 29.110.06
−0.07 33.08 -3.96
166 8192 2.8 13.9 0.9 0.95 6.5 ± 0.6 29.060.04
−0.04 33.54 -4.47
171 6373 1 11.3 0.5 0.66 17.1 ± 1 29.490.03
−0.03 34.15 -4.66
174 8172 0.4 12 0.5 0.68 4.4 ± 0.5 28.90.05
−0.05 34.1 -5.21
175 12005 1.6 11.6 0.6 0.62 9.9 ± 1 29.250.05
−0.06 34.24 -4.99
178 9048 1.6 10.8 0.3 0.36 2.2 ± 0.4 28.60.07
−0.09 34.58 -5.98
180 11713 1.9 12.4 0.7 0.8 4.7 ± 0.8 28.930.07
−0.08 33.93 -5
183 5899 2.6 18.4 1.5 2.37 7.5 ± 0.9 29.130.05
−0.05 31.85 -2.72
184 11348 0.6 19.2 ... 2.61 4.3 ± 0.7 28.890.06
−0.07 31.69 -2.8
185 8893 1.2 16.2 1.4 1.82 37.5 ± 1 29.830.02
−0.02 32.47 -2.64
187 10753 1.5 13.7 0.8 0.9 2.1 ± 0.5 28.580.1
−0.1 33.71 -5.13
190 9025 0.6 17.5 1.6 1.97 3.9 ± 0.5 28.840.05
−0.06 32.22 -3.38
191 11233 1.9 13.9 0.8 1.02 80 ± 2 30.160.01
−0.01 33.36 -3.2
194 7231 3.2 11.2 0.4 0.49 5.3 ± 0.7 28.980.05
−0.06 34.44 -5.46
197 6649 0.9 14 0.8 0.98 41.6 ± 2 29.870.02
−0.02 33.45 -3.58
198 8647 1.7 20 ... 3.11 2.2 ± 0.4 28.60.07
−0.09 31.51 -2.9
199 7585 0.8 12.9 0.7 0.88 46 ± 2 29.910.01
−0.02 33.76 -3.84
200 8036 1.8 17.6 ... 2.41 16.1 ± 0.9 29.460.02
−0.03 31.81 -2.35
201 9283 0.6 16.9 1.4 1.84 2.2 ± 0.4 28.590.07
−0.08 32.45 -3.87
203 6852 1.2 13.7 0.8 0.91 5.7 ± 0.6 29.010.05
−0.05 33.68 -4.67
204 5179 1.1 19.6 ... 2.78 5.2 ± 1 28.970.07
−0.09 31.61 -2.64
205 9185 1 18.3 1.5 2.27 8.0 ± 0.7 29.160.04
−0.04 31.93 -2.77
206 4598 0.5 14 0.9 1.02 120 ± 5 30.330.02
−0.02 33.37 -3.04
207 5833 1.2 12.4 0.6 0.72 7.9 ± 0.8 29.150.04
−0.05 34.06 -4.91
208 10452 1.2 19.7 ... 2.97 4.1 ± 0.6 28.870.06
−0.07 31.55 -2.68
209 11082 2.6 9.6 0.1 0.08 18.7 ± 1 29.530.03
−0.03 35.3 -5.78
210 10210 1.3 10.8 0.3 0.33 4.7 ± 0.6 28.920.05
−0.06 34.62 -5.7
211 9703 1.4 18.5 1.6 2.48 5.9 ± 0.6 29.020.04
−0.04 31.75 -2.73
213 7962 1 12 0.5 0.65 3.9 ± 0.5 28.850.05
−0.06 34.18 -5.33
214 10702 1 16.3 1.5 1.85 5.7 ± 0.7 29.010.05
−0.06 32.43 -3.43
218 11372 1.1 18.4 1.6 2.33 1.7 ± 0.4 28.490.09
−0.1 31.88 -3.39
219 8932 1.9 12.9 0.8 0.85 3.3 ± 0.5 28.780.06
−0.07 33.82 -5.05
220 10010 1.4 17.2 1.5 1.93 7.9 ± 0.7 29.150.04
−0.04 32.31 -3.15
222 6640 1.1 17.4 1.5 2.08 2.8 ± 0.5 28.70.06
−0.08 32.11 -3.41
223 5280 0.8 17.3 1.6 2.15 10.1 ± 1 29.260.05
−0.06 32.03 -2.77
225 6106 2.7 12 0.5 0.65 9.2 ± 1 29.220.04
−0.05 34.16 -4.94
228 5446 1.3 9.7 0.1 0.2 18.6 ± 1 29.520.03
−0.03 34.93 -5.41
229 7483 2.8 13.1 0.8 0.88 2 ± 0.4 28.550.09
−0.1 33.75 -5.19
230 9140 1.3 13.4 0.7 0.84 45 ± 2 29.90.02
−0.02 33.85 -3.95
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Table B.1. continued.
X-ray Src Opt. Id. Distance V B–V V–I fX (0.3 – 7.9 keV) log LX log Lbol log LX/Lbol
arcsec mag mag mag 10−15· erg s−1 cm−2 erg s−1 erg s−1
231 8408 1.6 15.2 1.1 1.28 8.4 ± 0.7 29.180.03
−0.04 32.99 -3.82
233 8654 0.8 14.8 1.1 1.1 3.0 ± 0.5 28.730.06
−0.07 33.2 -4.46
234 10871 2.1 14.5 1 1.06 7.1 ± 0.8 29.110.05
−0.05 33.29 -4.18
235 6452 0.4 13 0.7 0.79 10.1 ± 1 29.260.04
−0.04 33.94 -4.68
236 7864 0.6 12.1 0.6 0.74 43.5 ± 1 29.890.01
−0.01 34.03 -4.14
238 8969 1.6 18.9 ... 2.49 1.6 ± 0.3 28.470.08
−0.1 31.75 -3.28
240 6263 0.8 14.2 0.9 1.01 3.2 ± 0.5 28.750.06
−0.08 33.38 -4.63
242 7001 0.7 15.7 1.3 1.6 10.5 ± 0.8 29.270.03
−0.03 32.69 -3.41
245 5061 2.4 15.4 1.3 1.54 39 ± 2 29.840.02
−0.02 32.75 -2.91
246 9202 1 15.2 1.1 1.24 4.4 ± 0.5 28.90.05
−0.06 33.04 -4.15
249 8556 4 18.9 1.5 2.57 3.9 ± 0.6 28.840.06
−0.07 31.71 -2.87
250 12728 2.6 16.2 1.3 1.58 17 ± 2 29.50.06
−0.06 32.7 -3.21
251 10348 1.8 20 ... 3 3.8 ± 0.6 28.830.06
−0.07 31.54 -2.71
252 7959 0.6 14 1 1.12 17.0 ± 0.9 29.480.02
−0.02 33.17 -3.69
254 7505 1.3 19.7 ... 2.87 13.3 ± 1 29.380.03
−0.03 31.58 -2.21
255 6603 1.2 18.1 1.6 2.36 6.0 ± 0.7 29.030.05
−0.06 31.86 -2.83
256 10929 0.5 19.8 ... 2.75 1.5 ± 0.4 28.430.1
−0.1 31.62 -3.18
257 10863 3.5 12.3 0.6 0.7 18.9 ± 1 29.530.03
−0.03 34.09 -4.56
258 4560 4.2 12.4 0.7 0.8 12.1 ± 2 29.340.06
−0.07 33.94 -4.6
259 8997 1.1 14.6 1 1.14 34.8 ± 1 29.790.02
−0.02 33.16 -3.36
260 7690 2.5 15.2 1.3 1.42 7.1 ± 0.7 29.10.04
−0.04 32.87 -3.76
262 6492 0.7 15.9 1.3 1.5 9.8 ± 0.9 29.250.04
−0.04 32.8 -3.55
263 9512 0.9 17.9 1.6 2.26 7.3 ± 0.7 29.120.04
−0.04 31.93 -2.81
269 10894 1.9 11.9 0.6 -10 20.0 ± 1 29.550.03
−0.03 33.97 -4.42
271 9286 0.2 14.2 0.9 1 2.7 ± 0.5 28.680.07
−0.08 33.39 -4.71
272 12302 0.3 12 0.5 0.65 21 ± 2 29.570.04
−0.05 34.17 -4.6
273 10754 2.3 17.8 1.6 2.38 9.7 ± 0.9 29.240.04
−0.04 31.84 -2.6
274 12649 1.8 12.4 0.6 0.74 26 ± 3 29.670.04
−0.05 34.03 -4.36
275 8458 1.5 11.5 0.5 0.66 33.3 ± 1 29.780.01
−0.02 34.13 -4.36
276 8776 1.2 15.8 1.3 1.48 5.7 ± 0.6 29.010.04
−0.05 32.82 -3.81
278 7120 2.8 19.6 ... 2.64 2.3 ± 0.5 28.620.08
−0.1 31.67 -3.05
279 7553 1.9 13.8 0.8 0.92 9.7 ± 0.8 29.240.03
−0.04 33.63 -4.39
282 5989 0.7 20.2 ... 2.97 8.8 ± 1 29.20.05
−0.05 31.55 -2.36
283 7967 2.5 12.7 0.6 0.74 6.1 ± 0.6 29.040.04
−0.04 34.02 -4.98
285 11718 2.9 17.4 1.5 2.04 12.5 ± 1 29.350.04
−0.05 32.16 -2.81
289 9061 1.5 17.5 1.7 1.99 2.0 ± 0.4 28.560.08
−0.1 32.21 -3.64
290 8099 0.2 12.2 0.6 0.68 28.5 ± 1 29.710.02
−0.02 34.11 -4.4
295 9054 3.3 12.8 0.7 0.84 42.0 ± 1 29.880.01
−0.01 33.85 -3.98
298 7104 1 12.7 0.6 0.75 11.9 ± 0.9 29.330.03
−0.03 34.01 -4.69
300 7667 0.8 9.9 0.2 0.25 25.2 ± 1 29.650.02
−0.02 34.8 -5.15
302 8737 0.8 14.8 1 1.12 1.9 ± 0.4 28.540.08
−0.09 33.18 -4.63
304 10143 1.8 19.9 ... 3.01 3.5 ± 0.6 28.80.07
−0.08 31.54 -2.74
305 6268 0.3 14.9 1.1 1.2 18.5 ± 1 29.520.03
−0.03 33.09 -3.57
310 11782 1.6 14.6 1 1.16 1.9 ± 0.7 28.530.1
−0.2 33.14 -4.61
311 8332 1.1 9.7 0.2 0.28 8.9 ± 0.7 29.20.03
−0.04 34.76 -5.56
312 10191 2 19.4 ... 3.06 2.7 ± 0.5 28.680.07
−0.08 31.52 -2.84
313 5024 0.6 16.3 1.3 1.66 18 ± 2 29.50.04
−0.04 32.64 -3.14
315 6847 3.4 18.9 ... 2.43 2.8 ± 0.6 28.70.08
−0.1 31.8 -3.1
320 11451 1.8 19.4 ... 2.68 2.4 ± 0.6 28.630.09
−0.1 31.65 -3.02
322 7203 1.9 19.6 ... 2.62 4.9 ± 0.7 28.940.05
−0.06 31.69 -2.74
323 10046 1.3 14.8 1 1.14 46.8 ± 1 29.920.01
−0.01 33.16 -3.23
327 12874 1.7 13.5 0.9 1.05 29 ± 5 29.710.07
−0.08 33.31 -3.6
328 11153 1.5 20.1 ... 2.8 5.8 ± 0.8 29.020.06
−0.07 31.6 -2.59
331 11485 1 14.8 1 1.21 25 ± 2 29.650.03
−0.03 33.09 -3.44
332 7622 6.9 17.2 1.5 1.91 16.1 ± 1 29.460.03
−0.03 32.35 -2.89
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Table B.1. continued.
X-ray Src Opt. Id. Distance V B–V V–I fX (0.3 – 7.9 keV) log LX log Lbol log LX/Lbol
arcsec mag mag mag 10−15· erg s−1 cm−2 erg s−1 erg s−1
337 7420 2.3 17.8 1.6 2.12 4.7 ± 0.6 28.920.06
−0.06 32.07 -3.15
338 6508 2 18.4 1.6 2.6 5.9 ± 0.9 29.030.06
−0.07 31.7 -2.67
339 6676 1 14.3 0.9 1.01 2.4 ± 0.5 28.640.08
−0.1 33.38 -4.74
342 11970 2 10.8 0.3 0.4 28 ± 2 29.70.03
−0.03 34.53 -4.83
343 8529 1 12.3 0.6 0.71 31.8 ± 1 29.760.02
−0.02 34.07 -4.32
346 8886 4.3 9.7 0.1 0.13 55.2 ± 2 300.02
−0.02 35.08 -5.08
347 9328 4.3 12.2 0.6 0.67 18.7 ± 1 29.520.03
−0.03 34.12 -4.59
349 9572 0.6 19.1 ... 2.87 2.0 ± 0.4 28.560.08
−0.09 31.58 -3.02
350 8536 0.9 12.9 0.7 0.76 3.0 ± 0.5 28.720.07
−0.09 34 -5.27
351 10330 0.4 19.6 ... 2.72 2.5 ± 0.5 28.650.09
−0.1 31.63 -2.98
353 10695 0.9 16.8 1.5 1.78 7.9 ± 1 29.150.05
−0.06 32.52 -3.37
355 11867 3.7 12.6 0.6 0.73 7.6 ± 1 29.130.07
−0.08 34.05 -4.91
358 7322 3.4 15 1.1 1.14 7.0 ± 0.9 29.10.05
−0.06 33.16 -4.07
360 10047 1.9 18.5 1.7 2.34 5.3 ± 0.7 28.980.05
−0.06 31.87 -2.89
362 5836 1.4 19.6 ... 3.07 4.6 ± 0.9 28.920.07
−0.09 31.52 -2.6
363 6029 0.7 12.2 0.7 0.77 49 ± 2 29.940.02
−0.02 33.98 -4.04
364 6180 2.2 18.6 1.6 2.71 4.7 ± 0.7 28.930.06
−0.07 31.64 -2.71
367 7595 1 12.6 0.6 0.7 12.4 ± 0.9 29.350.03
−0.03 34.08 -4.74
370 10605 1.7 13.6 0.8 0.89 4.5 ± 0.7 28.90.06
−0.07 33.73 -4.83
371 9446 2.4 13.6 0.8 0.85 5.0 ± 0.9 28.950.07
−0.08 33.82 -4.87
372 8634 1 14.5 0.9 1.12 58 ± 2 30.020.01
−0.01 33.18 -3.16
375 12118 2 14.3 0.9 1.08 9 ± 2 29.190.08
−0.1 33.24 -4.05
384 11132 1.2 17.4 1.5 2.01 12.2 ± 1 29.340.05
−0.05 32.19 -2.85
387 5312 4.3 18 1.5 2.24 6.7 ± 1 29.080.08
−0.1 31.94 -2.86
388 9453 0.8 17.7 1.6 2.1 4.7 ± 0.7 28.930.06
−0.07 32.1 -3.17
390 9241 1.8 9.6 0.1 0.08 4.0 ± 0.7 28.860.07
−0.09 35.17 -6.32
391 6577 2.1 19.4 ... 2.66 3.5 ± 0.7 28.80.08
−0.1 31.66 -2.86
396 6070 2.7 15 1.1 1.2 19 ± 2 29.530.04
−0.04 33.09 -3.56
398 8261 2.8 12 0.5 0.6 16.1 ± 1 29.460.03
−0.03 34.28 -4.82
400 7028 1.7 18.7 1.6 2.46 4.8 ± 0.9 28.940.08
−0.09 31.77 -2.83
402 6650 1.1 18.1 1.7 2.18 13.1 ± 1 29.370.04
−0.05 31.98 -2.61
403 7918 2.1 18.8 1.6 2.39 7.9 ± 1 29.150.05
−0.06 31.84 -2.69
404 10884 2 19.1 1.6 2.65 4.2 ± 0.8 28.870.08
−0.1 31.67 -2.8
405 9079 6.5 20.3 ... 3 5.3 ± 0.8 28.970.06
−0.07 31.55 -2.57
408 8242 4.3 17.3 1.5 1.89 2.0 ± 0.5 28.550.1
−0.1 32.37 -3.83
409 8935 0.8 10.6 0.3 0.39 16.7 ± 1 29.480.03
−0.04 34.56 -5.08
412 11982 1.9 19.1 ... 2.56 5.1 ± 1 28.960.1
−0.1 31.72 -2.76
414 8660 1.9 12.4 0.6 0.67 27 ± 2 29.690.02
−0.03 34.12 -4.43
416 9727 5.6 19.8 ... 2.9 5.1 ± 1 28.960.08
−0.1 31.57 -2.62
417 8989 1.8 18.6 1.5 2.42 3.8 ± 0.8 28.830.08
−0.1 31.81 -2.98
418 10902 1.7 18.1 1.6 2.25 5.6 ± 1 290.08
−0.09 31.94 -2.94
419 10293 0.5 15.5 1.2 1.31 5.5 ± 0.9 28.990.07
−0.08 32.95 -3.96
425 10040 3.3 14.9 1 1.17 40 ± 3 29.860.03
−0.03 33.13 -3.27
426 9882 2.2 9.8 0.2 0.24 13.0 ± 0.8 29.370.03
−0.03 34.83 -5.47
428 7596 6.8 16.2 1.4 1.65 19 ± 2 29.540.04
−0.04 32.65 -3.11
432 8453 3.1 15.9 1.3 1.47 3.9 ± 0.9 28.850.09
−0.1 32.82 -3.97
434 9835 1 14.8 1 1.13 51 ± 2 29.960.02
−0.02 33.17 -3.21
436 8397 1 20 ... 3.08 2.9 ± 0.7 28.710.09
−0.1 31.52 -2.81
437 7941 1.1 13.1 0.7 0.77 8.0 ± 1 29.150.06
−0.07 33.98 -4.83
439 10817 0.7 11.9 0.5 0.65 375 ± 10 30.830.02
−0.02 34.16 -3.33
442 10957 3.4 17.7 1.6 2.31 4.8 ± 1 28.930.09
−0.1 31.9 -2.97
446 8999 0.8 13.4 0.7 0.85 4.6 ± 1 28.920.09
−0.1 33.82 -4.9
453 5957 5 14.6 1 1.08 41 ± 6 29.870.06
−0.07 33.25 -3.39
455 10434 2.5 18.1 1.6 2.29 6.9 ± 1 29.090.09
−0.1 31.91 -2.82
456 9486 0.4 12.6 0.8 0.86 39 ± 3 29.850.03
−0.03 33.79 -3.94
Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton. 29
Table B.1. continued.
X-ray Src Opt. Id. Distance V B–V V–I fX (0.3 – 7.9 keV) log LX log Lbol log LX/Lbol
arcsec mag mag mag 10−15· erg s−1 cm−2 erg s−1 erg s−1
4 8665 1.9 13.1 0.7 0.83 7 ± 1 29.10.07
−0.09 33.87 -4.77
4 8675 5.1 13.2 ... 0.84 7 ± 1 29.10.07
−0.09 33.86 -4.75
36 4750 0.6 12.3 0.5 0.59 9 ± 2 29.20.08
−0.1 34.29 -5.09
36 4760 3.4 13.1 0.7 0.83 9 ± 2 29.20.08
−0.1 33.86 -4.66
85 8641 3.1 14.1 1.1 1.14 34.0 ± 1 29.780.01
−0.01 33.16 -3.37
85 8645 1.4 14.1 1.1 1.14 34.0 ± 1 29.780.01
−0.01 33.16 -3.37
105 8967 1.5 14.8 1 1.14 36 ± 2 29.810.02
−0.02 33.16 -3.34
303 5835 4.1 13.3 ... 0.84 5.8 ± 0.6 29.020.04
−0.04 33.85 -4.83
303 5862 1.4 13.3 0.7 0.84 5.8 ± 0.6 29.020.04
−0.04 33.84 -4.82
385 5887 2.2 13.7 0.9 0.99 9.8 ± 1 29.250.05
−0.06 33.42 -4.17
186 15496 2 8.4 0 ... 31 ± 2 30.070.01
−0.01 36.35 -6.28
193 15499 2.5 9.3 0.1 ... 16.9 ± 1 29.480.03
−0.03 35.03 -5.55
89 15500 3.3 8.8 0.1 ... 18.6 ± 1 29.520.03
−0.03 35.45 -5.92
423 15501 0.5 8.4 0 ... 18 ± 2 29.510.04
−0.05 36.75 -7.24
192 15503 1.3 8.9 0.1 ... 8.6 ± 0.8 29.190.04
−0.04 35.27 -6.08
132 15504 0.6 9.5 0.2 ... 19.6 ± 1 29.550.02
−0.02 34.77 -5.22
141 15506 1.9 8 0 ... 29.5 ± 1 29.670.02
−0.03 36.9 -7.23
141 15507 3.9 7.2 0 ... 29.5 ± 1 29.670.02
−0.03 36.45 -6.78
176 15509 1.7 5.8 -0.1 ... 102 ± 2 29.630.04
−0.05 ... ...
399 15510 4.7 9.5 0.1 ... 131 ± 4 30.370.01
−0.01 35.27 -4.9
188 15512 0.9 9.1 0 ... 41 ± 2 30.610.004
−0.004 36.21 -5.6
232 15540 0.6 8.4 0.1 ... 4.2 ± 0.6 28.880.06
−0.06 35.45 -6.57
Appendix C: Online. X-ray upper limits of NGC2516 stars
30 Pillitteri et al.: Deep X-ray survey of NGC 2516 with XMM-Newton.
Table C.1. X-ray undetected stars of NGC 2516. Columns report: identifier from Jeffries et al. (2001), V, B–V, V–I, exposure time (ks), upper
limit to rate (ct/ks), flux and luminosities in the 0.3–7.9 keV band, log Lbol and the ratio log LX/Lbol.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
3680 17.238 1.537 1.909 11.28 ≤ 1.321 ≤-13.9 ≤29.35 32.34 ≤-2.99
3748 15.753 1.211 1.446 11.28 1.443 -13.86 29.39 32.84 -3.45
3777 20.005 ... 3.113 11.34 1.439 -13.86 29.39 31.51 -2.12
3891 17.183 1.564 2.022 11.49 1.324 -13.9 29.35 32.18 -2.83
4069 19.661 ... 2.964 11.73 1.35 -13.89 29.36 31.55 -2.19
4072 18.981 ... 2.47 12.14 1.253 -13.92 29.33 31.76 -2.43
4146 20.693 ... 3.361 27.16 1.077 -13.99 29.26 31.42 -2.16
4187 14.492 1.112 1.214 23.01 0.87 -14.08 29.17 33.08 -3.91
4229 14.797 1.114 1.145 22.38 0.89 -14.07 29.18 33.15 -3.97
4254 19.564 ... 2.835 22.32 0.859 -14.09 29.17 31.59 -2.42
4322 19.858 ... 2.795 28.66 0.787 -14.13 29.13 31.6 -2.47
4364 19.245 1.601 2.884 14.12 1.44 -13.86 29.39 31.58 -2.19
4397 18.385 1.646 2.357 29.49 0.842 -14.1 29.16 31.86 -2.7
4432 18.438 1.565 2.374 19.51 1.205 -13.94 29.31 31.85 -2.54
4448 14.674 1.126 1.277 33.96 0.728 -14.16 29.09 33 -3.91
4473 20.164 ... 3.155 25.8 0.858 -14.09 29.16 31.49 -2.33
4479 19.411 ... 2.572 58.82 0.582 -14.26 29 31.71 -2.71
4530 20.774 ... 3.142 36.33 0.825 -14.11 29.15 31.5 -2.35
4574 13.02 0.671 0.762 14.56 1.378 -13.88 29.37 34 -4.63
4647 19.043 ... 2.529 27.35 1.063 -14 29.26 31.73 -2.47
4648 20.739 ... 3.128 17.06 1.311 -13.9 29.35 31.5 -2.15
4718 19.27 ... 2.784 17.09 1.251 -13.92 29.33 31.61 -2.28
4727 19.783 ... 2.793 64.65 0.474 -14.35 28.91 31.6 -2.69
4808 19.942 ... 2.706 74.21 0.485 -14.34 28.92 31.64 -2.72
4836 18.702 ... 2.488 32.09 0.757 -14.14 29.11 31.75 -2.64
4840 10.609 0.256 0.321 28.45 0.833 -14.1 29.15 34.67 -5.52
4842 11.243 0.397 0.478 26.09 0.872 -14.08 29.17 34.45 -5.28
4855 14.613 1.106 1.206 67.52 0.507 -14.32 28.94 33.09 -4.15
4889 11.651 0.449 0.58 31.99 0.771 -14.14 29.12 34.31 -5.19
4914 13.541 0.768 0.853 23.79 0.7 -14.18 29.08 33.81 -4.73
4936 20.675 ... 3.086 49.89 0.527 -14.3 28.95 31.52 -2.57
5010 18.72 1.547 2.481 88.93 0.371 -14.45 28.8 31.75 -2.95
5018 18.906 ... 2.531 8.79 1.67 -13.8 29.45 31.73 -2.28
5079 20.711 ... 3.148 127.74 0.342 -14.49 28.76 31.49 -2.73
5088 19.493 ... 2.611 44.63 0.624 -14.23 29.03 31.69 -2.66
5107 12.297 0.535 0.631 8.77 1.342 -13.89 29.36 34.21 -4.85
5144 18.934 1.577 2.726 45.38 0.759 -14.14 29.11 31.63 -2.52
5175 20.029 ... 2.839 141.43 0.301 -14.54 28.71 31.59 -2.88
5193 19.03 ... 2.647 118.63 0.338 -14.49 28.76 31.67 -2.91
5243 19.748 ... 3.005 62.38 0.569 -14.27 28.99 31.54 -2.55
5262 15.244 1.069 1.146 155.23 0.274 -14.58 28.67 33.15 -4.48
5285 19.306 ... 2.663 51.08 0.697 -14.18 29.07 31.66 -2.59
5363 20.554 ... 3.178 46.97 0.681 -14.19 29.06 31.48 -2.42
5429 20.192 ... 3.096 69.81 0.4 -14.42 28.83 31.51 -2.68
5499 15.227 1.124 1.222 54.36 0.632 -14.22 29.03 33.07 -4.04
5509 18.963 1.729 2.534 160.54 0.316 -14.52 28.73 31.73 -3
5526 16.943 1.488 1.842 151.82 0.301 -14.54 28.71 32.45 -3.74
5528 18.837 1.689 2.54 18.55 0.866 -14.08 29.17 31.72 -2.55
5530 15.661 1.215 1.358 140.48 0.322 -14.51 28.74 32.91 -4.17
5533 19.636 1.699 2.786 82.61 0.398 -14.42 28.83 31.61 -2.78
5536 13.126 0.697 0.818 9.24 1.355 -13.89 29.36 33.89 -4.53
5573 20.124 ... 3.156 147.94 0.284 -14.57 28.68 31.49 -2.81
5581 11.247 0.366 0.456 60.07 0.471 -14.35 28.9 34.48 -5.58
5626 11.066 0.507 0.617 132.89 0.326 -14.51 28.74 34.24 -5.5
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
5631 14.999 1.065 1.201 156.81 0.272 -14.59 28.67 33.09 -4.42
5678 14.637 1.027 1.131 51.29 0.644 -14.21 29.04 33.17 -4.13
5685 21.043 ... 3.063 29.07 0.778 -14.13 29.12 31.52 -2.4
5741 17.926 1.508 2.169 17.46 0.776 -14.13 29.12 32 -2.88
5785 20.01 ... 2.831 116.58 0.365 -14.46 28.79 31.59 -2.8
5843 17.878 1.456 2.16 93.23 0.4 -14.42 28.83 32.01 -3.18
5849 16.713 1.542 1.965 14.99 0.848 -14.09 29.16 32.23 -3.07
5871 18.767 1.608 2.38 27.94 0.898 -14.07 29.18 31.84 -2.66
5875 15.428 1.141 1.232 178.22 0.685 -14.19 29.07 33.06 -3.99
5876 18.107 1.527 2.42 186.44 0.829 -14.1 29.15 31.81 -2.66
5878 18.623 1.642 2.47 46.57 1.224 -13.93 29.32 31.76 -2.44
5882 19.11 ... 2.481 174.73 1.229 -13.93 29.32 31.75 -2.43
5904 15.043 1.086 1.158 27.8 0.94 -14.05 29.2 33.14 -3.94
5911 14.592 1.016 1.096 187.57 0.531 -14.3 28.96 33.22 -4.26
5972 18.458 1.6 2.341 42.93 0.563 -14.27 28.98 31.87 -2.89
5991 18.463 1.618 2.327 131.48 0.344 -14.49 28.77 31.88 -3.11
6027 12.151 0.632 0.766 56.89 0.493 -14.33 28.92 33.99 -5.07
6036 12.078 0.562 0.699 54.06 0.464 -14.36 28.9 34.08 -5.18
6044 21.234 ... 3.231 94.48 0.46 -14.36 28.89 31.46 -2.57
6049 14.701 1.014 1.094 157.18 0.305 -14.54 28.72 33.22 -4.5
6057 20.197 ... 2.927 56.04 0.61 -14.24 29.02 31.57 -2.55
6077 20.937 ... 3.17 67.71 0.513 -14.31 28.94 31.49 -2.55
6095 16.668 1.467 1.733 156.94 0.313 -14.53 28.73 32.57 -3.84
6096 12.053 0.515 0.619 156.54 0.288 -14.56 28.69 34.23 -5.54
6112 18.809 1.563 2.522 38.29 0.563 -14.27 28.98 31.73 -2.75
6152 19.891 ... 2.987 157.77 0.315 -14.52 28.73 31.55 -2.82
6177 10.2 0.181 0.188 62.65 0.467 -14.35 28.9 34.84 -5.94
6204 17.645 1.586 2.169 159.83 0.297 -14.55 28.7 32 -3.3
6209 14.907 1.096 1.185 45.8 0.49 -14.33 28.92 33.11 -4.19
6222 14.951 ... 1.185 46.02 0.488 -14.33 28.92 33.11 -4.19
6238 19.34 1.605 2.721 202.96 0.231 -14.66 28.59 31.63 -3.04
6264 19.866 ... 2.731 189.93 0.257 -14.61 28.64 31.63 -2.99
6289 19.175 ... 2.858 107.31 0.449 -14.37 28.88 31.59 -2.71
6297 19.032 1.703 2.463 16.37 1.068 -13.99 29.26 31.77 -2.51
6301 13.01 0.64 0.73 64.38 0.483 -14.34 28.91 34.04 -5.13
6323 19.629 ... 2.834 103.93 0.403 -14.42 28.84 31.59 -2.75
6377 11.742 0.463 0.559 149.97 1.145 -13.96 29.29 34.35 -5.06
6402 20.505 ... 2.973 204.72 0.249 -14.63 28.63 31.55 -2.92
6445 19.745 ... 2.752 170.95 0.279 -14.58 28.68 31.61 -2.93
6446 11.37 0.386 0.474 139.18 0.361 -14.47 28.79 34.46 -5.67
6501 12.812 0.703 0.846 219.17 0.231 -14.66 28.59 33.83 -5.24
6575 9.913 0.2 0.251 211.36 1.784 -13.77 29.48 34.79 -5.31
6594 20.29 ... 2.966 178.37 0.253 -14.62 28.63 31.55 -2.92
6691 20.334 ... 2.981 75.8 0.411 -14.41 28.85 31.55 -2.7
6705 13.968 1.022 1.108 213.44 0.215 -14.69 28.56 33.19 -4.63
6724 14.009 1.043 1.112 193.66 0.236 -14.65 28.6 33.18 -4.58
6725 18.357 1.556 2.367 57.17 0.522 -14.3 28.95 31.85 -2.9
6771 19.202 ... 2.517 230.76 0.194 -14.73 28.52 31.73 -3.21
6796 10.26 0.194 0.223 32.95 1.273 -13.92 29.34 34.81 -5.47
6880 13.293 0.814 0.875 210.01 0.207 -14.71 28.55 33.76 -5.21
6912 10.875 0.318 0.328 206.25 0.229 -14.66 28.59 34.53 -5.94
6940 16.898 1.593 1.924 230.33 0.198 -14.73 28.53 32.32 -3.79
6942 11.17 0.355 0.422 133.14 0.3 -14.55 28.71 34.46 -5.75
6949 11.25 0.376 0.456 211.72 0.216 -14.69 28.57 34.48 -5.91
6963 15.28 1.14 1.234 213.08 0.246 -14.63 28.62 33.05 -4.43
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
6965 17.862 1.539 2.498 122.97 0.279 -14.58 28.68 31.74 -3.06
6996 18.703 ... 2.471 203.15 1.711 -13.79 29.46 31.76 -2.3
7041 10.198 0.159 0.163 216.32 0.207 -14.71 28.55 34.9 -6.35
7113 20.25 ... 3.182 48.67 0.7 -14.18 29.08 31.48 -2.4
7154 17.875 1.626 2.425 232.26 0.246 -14.63 28.62 31.8 -3.18
7189 11.753 0.499 0.625 229.62 0.216 -14.69 28.56 34.22 -5.66
7206 10.638 0.261 0.332 262.95 0.192 -14.74 28.51 34.66 -6.15
7207 14.723 1.018 1.103 65.64 0.563 -14.27 28.98 33.2 -4.22
7259 14.371 0.934 0.992 15.19 0.856 -14.09 29.16 33.4 -4.24
7260 18.957 ... 2.736 209.99 0.721 -14.16 29.09 31.62 -2.53
7335 11.216 ... 0.451 104.5 0.316 -14.52 28.73 34.48 -5.75
7347 11.195 0.365 0.446 105.71 0.32 -14.52 28.74 34.45 -5.71
7352 16.28 ... 1.635 109.94 2.474 -13.63 29.62 32.66 -3.04
7419 18.702 ... 2.568 217.6 1.493 -13.85 29.41 31.71 -2.3
7442 16.904 1.464 1.822 44.8 0.563 -14.27 28.98 32.47 -3.49
7443 10.91 0.318 0.366 194.14 0.86 -14.09 29.17 34.53 -5.36
7454 14.362 0.931 1.023 78.75 0.46 -14.36 28.89 33.36 -4.47
7480 17.322 1.483 2.004 15.33 0.912 -14.06 29.19 32.19 -3
7504 20.392 ... 2.879 133.84 0.415 -14.4 28.85 31.58 -2.73
7542 19.648 ... 2.692 15.69 1.013 -14.02 29.24 31.65 -2.41
7559 21.467 ... 3.276 210.15 1.325 -13.9 29.35 31.45 -2.1
7590 13.99 0.885 0.996 228.4 1.497 -13.85 29.41 33.4 -3.99
7599 20 ... 2.949 44.24 0.551 -14.28 28.97 31.56 -2.59
7613 18.543 1.707 2.349 15.1 0.942 -14.05 29.21 31.87 -2.66
7628 19.279 ... 2.658 116.43 0.253 -14.62 28.63 31.67 -3.04
7666 20.296 ... 3.115 235.26 1.515 -13.84 29.41 31.51 -2.1
7721 14.861 1.048 1.152 49.02 0.532 -14.3 28.96 33.15 -4.19
7734 19.465 ... 2.648 106.96 0.362 -14.46 28.79 31.67 -2.88
7771 15.112 1.16 1.166 142.76 0.31 -14.53 28.72 33.13 -4.41
7788 14.832 1.11 1.269 229.83 0.199 -14.72 28.53 33.01 -4.48
7806 16.29 1.367 1.597 51.76 0.675 -14.19 29.06 32.69 -3.63
7813 14.605 0.984 1.086 23.41 0.889 -14.07 29.18 33.24 -4.06
7838 10.415 0.379 0.47 249.04 0.181 -14.76 28.49 34.46 -5.97
7842 11.111 0.353 0.4 59.06 0.504 -14.32 28.93 34.46 -5.53
7900 11.254 0.477 0.614 61.21 0.578 -14.26 28.99 34.24 -5.25
7937 15.359 1.171 1.265 215.48 0.26 -14.61 28.65 33.01 -4.36
7984 18.687 1.625 2.381 51.3 0.57 -14.27 28.99 31.84 -2.85
7985 17.36 1.511 2.279 19.28 0.87 -14.08 29.17 31.92 -2.75
8031 18.989 ... 2.742 196.64 0.235 -14.65 28.6 31.62 -3.02
8047 16.116 1.356 1.606 253.51 3.347 -13.5 29.76 32.68 -2.92
8055 14.951 1.077 1.136 289.12 0.175 -14.78 28.48 33.16 -4.68
8058 10.725 0.328 0.445 297.54 0.391 -14.43 28.82 34.5 -5.68
8132 15.717 1.201 1.324 118.71 0.388 -14.43 28.82 32.94 -4.12
8138 19.128 ... 2.508 297.25 0.527 -14.3 28.95 31.74 -2.79
8166 15.164 1.101 1.217 276.94 0.177 -14.77 28.48 33.07 -4.59
8219 19.204 ... 2.815 60.52 0.603 -14.24 29.01 31.6 -2.59
8256 13.507 0.902 0.998 59.23 2.821 -13.57 29.68 33.39 -3.71
8262 14.215 0.95 0.982 186.6 1.693 -13.79 29.46 33.44 -3.98
8289 20.446 ... 2.979 83.79 0.435 -14.38 28.87 31.55 -2.68
8298 14.007 1.061 1.146 117.46 0.389 -14.43 28.82 33.15 -4.33
8313 10.439 0.275 0.285 166.09 0.248 -14.63 28.63 34.63 -6
8320 14.821 1.055 1.164 15.04 0.974 -14.03 29.22 33.13 -3.91
8340 10.117 0.149 0.168 295.59 0.341 -14.49 28.76 34.92 -6.16
8359 18.162 1.57 2.217 107.84 0.405 -14.42 28.84 31.96 -3.12
8385 19.621 ... 2.866 15.08 0.974 -14.03 29.22 31.58 -2.36
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
8391 20.527 ... 2.912 245.82 0.189 -14.75 28.51 31.57 -3.06
8401 18.855 ... 2.578 145.76 0.323 -14.51 28.74 31.71 -2.97
8465 13.291 0.696 0.812 136.01 0.343 -14.49 28.77 33.91 -5.14
8509 18.401 1.57 2.418 122.89 0.304 -14.54 28.71 31.81 -3.1
8524 10.972 0.334 0.398 293.83 0.163 -14.81 28.44 34.49 -6.05
8531 15.479 1.211 1.299 229.17 0.207 -14.71 28.55 32.96 -4.41
8591 18.214 1.604 2.617 237.27 0.205 -14.71 28.54 31.69 -3.15
8678 18.24 1.474 2.338 126.88 1.385 -13.88 29.37 31.88 -2.51
8714 19.74 ... 2.679 251.88 0.186 -14.75 28.5 31.65 -3.15
8727 19.639 ... 2.713 295.11 0.161 -14.82 28.44 31.64 -3.2
8801 19.95 ... 2.766 201.11 0.222 -14.68 28.58 31.61 -3.03
8827 14.35 1.001 1.059 163.56 0.267 -14.6 28.66 33.29 -4.63
8917 10.379 0.186 0.204 164.33 0.274 -14.58 28.67 34.83 -6.16
8920 11.682 0.475 0.606 236.6 0.234 -14.65 28.6 34.26 -5.66
8923 13.974 1.031 1.099 255.74 3.802 -13.44 29.81 33.21 -3.4
8949 15.842 ... 1.539 131.64 0.397 -14.42 28.83 32.75 -3.92
8950 17.781 1.461 2.169 14.89 1.064 -14 29.26 32 -2.74
9058 20.699 ... 2.972 247.2 0.232 -14.66 28.6 31.55 -2.95
9088 21.486 ... 3.348 16.75 0.899 -14.07 29.19 31.42 -2.23
9146 14.125 1.041 1.12 225.17 0.202 -14.72 28.54 33.18 -4.64
9153 19.193 ... 2.589 293.99 0.462 -14.36 28.9 31.7 -2.8
9197 13.421 0.727 0.845 16.13 0.892 -14.07 29.18 33.83 -4.65
9214 15.281 1.146 1.255 99.3 0.335 -14.5 28.76 33.03 -4.27
9243 10.85 0.279 0.304 90.36 0.364 -14.46 28.79 34.62 -5.83
9259 19.302 1.678 2.612 159.55 0.296 -14.55 28.7 31.69 -2.99
9270 20.123 ... 2.838 169.35 0.303 -14.54 28.71 31.59 -2.88
9361 13.59 0.779 0.889 241.27 1.967 -13.73 29.52 33.73 -4.21
9402 17.733 1.564 2.123 269.45 1.09 -13.98 29.27 32.06 -2.79
9415 18.137 1.481 2.449 259.27 1.09 -13.98 29.27 31.78 -2.51
9427 20.279 ... 3.135 70.06 0.565 -14.27 28.98 31.5 -2.52
9459 14.932 1.026 1.147 51.49 0.556 -14.28 28.98 33.15 -4.17
9475 13.699 0.832 0.964 225.43 0.206 -14.71 28.55 33.5 -4.95
9513 14.475 0.953 1.03 198.89 0.282 -14.57 28.68 33.34 -4.66
9590 17.851 1.551 2.167 29.83 1.121 -13.97 29.28 32 -2.72
9596 15.519 1.144 1.27 247.44 0.204 -14.71 28.54 33.01 -4.47
9600 11.714 0.41 0.59 13.61 1.186 -13.95 29.31 34.29 -4.98
9655 14.802 1.034 1.124 204.62 0.61 -14.24 29.02 33.17 -4.15
9659 11.448 0.408 0.56 245.94 0.199 -14.72 28.53 34.34 -5.81
9682 12.308 0.551 0.676 7.88 1.79 -13.77 29.48 34.11 -4.63
9684 15.167 1.05 1.126 115.16 0.344 -14.49 28.77 33.17 -4.4
9700 19.092 ... 2.577 129.68 0.331 -14.5 28.75 31.71 -2.96
9707 15.114 1.146 1.239 37.07 0.686 -14.19 29.07 33.05 -3.98
9791 11.231 0.381 0.459 199.94 0.256 -14.61 28.64 34.47 -5.83
9811 10.806 0.28 0.312 195.03 0.211 -14.7 28.56 34.62 -6.06
9875 15.234 1.048 1.136 270.83 0.167 -14.8 28.45 33.16 -4.71
9878 15.461 1.17 1.237 16.83 0.809 -14.11 29.14 33.05 -3.91
9885 17.896 1.536 2.222 122.5 0.309 -14.53 28.72 31.96 -3.24
9939 19.167 ... 2.858 258.03 0.187 -14.75 28.5 31.59 -3.09
9959 17.183 1.62 2.077 219.69 0.244 -14.63 28.62 32.12 -3.5
9961 20.698 ... 3.355 264.82 0.192 -14.74 28.51 31.42 -2.91
10077 19.089 ... 2.804 228.61 7.577 -13.14 30.11 31.6 -1.49
10129 16.482 1.422 1.653 180.47 0.242 -14.64 28.62 32.65 -4.03
10132 14.85 1.157 1.221 233.22 0.179 -14.77 28.48 33.07 -4.59
10152 13.035 0.711 0.845 173.71 0.273 -14.59 28.67 33.83 -5.16
10162 17.617 1.584 2.042 243.92 0.192 -14.74 28.52 32.15 -3.63
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
10165 19.103 ... 2.562 50.17 0.623 -14.23 29.03 31.71 -2.68
10281 13.426 0.748 0.824 64.09 0.464 -14.36 28.9 33.88 -4.98
10284 15.306 1.182 1.274 53.28 0.596 -14.25 29.01 33 -3.99
10285 19.222 1.595 2.488 50.43 0.622 -14.23 29.03 31.75 -2.72
10298 20.556 ... 3.386 224.53 0.206 -14.71 28.55 31.41 -2.86
10301 11.534 0.444 0.542 167.96 0.27 -14.59 28.66 34.37 -5.71
10365 15.874 1.255 1.467 187.65 0.846 -14.09 29.16 32.82 -3.66
10368 15.475 1.245 1.311 43.56 0.545 -14.29 28.97 32.95 -3.98
10370 18.136 1.65 2.603 51.65 0.607 -14.24 29.01 31.69 -2.68
10383 17.736 1.512 2.152 13.09 1.29 -13.91 29.34 32.02 -2.68
10398 17.395 1.481 2.216 61.82 0.551 -14.28 28.97 31.96 -2.99
10401 18.516 1.51 2.42 59.9 0.565 -14.27 28.98 31.81 -2.83
10496 19.516 ... 2.577 13.01 1.239 -13.93 29.32 31.71 -2.39
10503 17.023 1.502 1.879 44.1 0.542 -14.29 28.96 32.39 -3.43
10505 20.229 ... 2.829 16.01 2.257 -13.67 29.58 31.59 -2.01
10527 19.077 1.623 2.594 97.44 0.348 -14.48 28.77 31.7 -2.93
10547 14.64 1.012 1.063 196.72 0.24 -14.64 28.61 33.29 -4.68
10588 20.11 ... 3.179 124.33 0.328 -14.51 28.75 31.48 -2.73
10606 19.275 1.565 2.556 42 0.754 -14.14 29.11 31.72 -2.61
10667 17.807 1.695 2.196 119.7 0.347 -14.48 28.77 31.97 -3.2
10723 13.664 0.783 0.965 213.75 0.244 -14.63 28.62 33.5 -4.88
10735 14.166 1.09 1.196 150.9 0.279 -14.58 28.68 33.1 -4.42
10736 12.043 0.668 0.763 62.92 0.643 -14.21 29.04 33.99 -4.95
10760 20.237 ... 2.92 132.66 0.321 -14.52 28.74 31.57 -2.83
10768 18.022 ... 2.331 166.14 0.272 -14.59 28.67 31.88 -3.21
10783 13.479 0.733 0.8 38.12 0.797 -14.12 29.13 33.93 -4.8
10796 20.088 ... 2.917 34.24 0.716 -14.17 29.09 31.57 -2.48
10811 10.884 0.271 0.323 49.13 0.628 -14.22 29.03 34.64 -5.61
10832 21.532 ... 3.552 61.96 0.665 -14.2 29.05 31.34 -2.29
10848 19.947 ... 2.811 191.5 0.261 -14.6 28.65 31.6 -2.95
10877 21.256 ... 3.36 194.03 1.988 -13.72 29.53 31.42 -1.89
11014 13.17 0.687 0.775 153.79 0.294 -14.55 28.7 33.97 -5.27
11029 14.801 1.051 1.124 195.66 0.267 -14.6 28.66 33.17 -4.51
11031 13.892 0.822 0.999 52.01 0.656 -14.21 29.05 33.39 -4.34
11039 20.733 ... 3.021 162.83 0.881 -14.08 29.18 31.54 -2.36
11060 19.302 ... 2.629 138.66 0.311 -14.53 28.72 31.68 -2.96
11136 20.278 ... 3.026 40.42 0.651 -14.21 29.04 31.54 -2.5
11142 17.442 1.611 2.261 133.27 0.815 -14.11 29.14 31.93 -2.79
11195 19.685 ... 2.711 109.92 0.426 -14.39 28.86 31.64 -2.78
11231 20.039 ... 3.053 157.28 0.281 -14.57 28.68 31.53 -2.85
11235 18.101 1.445 -9.999 54.09 0.539 -14.29 28.96 32.57 -3.61
11287 18.38 ... 2.357 121.38 2.211 -13.68 29.58 31.86 -2.28
11303 19.243 ... 2.562 48.2 0.751 -14.15 29.11 31.71 -2.6
11304 14.282 0.928 1.007 176.17 0.299 -14.55 28.71 33.38 -4.67
11307 13.701 0.741 0.838 161.62 0.374 -14.45 28.8 33.85 -5.05
11363 17.845 1.583 2.249 15.78 0.904 -14.07 29.19 31.94 -2.75
11405 18.158 1.716 2.35 15.29 0.906 -14.06 29.19 31.87 -2.68
11441 14.552 0.942 1.078 91.86 0.355 -14.47 28.78 33.26 -4.48
11520 20.515 ... 3.135 36.6 0.626 -14.23 29.03 31.5 -2.47
11549 15.091 1.075 1.19 160.13 0.291 -14.56 28.69 33.11 -4.42
11611 9.619 0.223 0.257 121.16 0.325 -14.51 28.74 34.74 -6
11634 17.665 1.666 2.047 44.22 0.761 -14.14 29.11 32.15 -3.04
11716 13.756 0.801 0.896 94.12 0.463 -14.36 28.9 33.71 -4.81
11729 14.762 1.024 1.143 36.2 0.643 -14.21 29.04 33.15 -4.11
11788 14.593 0.991 1.047 135.59 0.344 -14.49 28.77 33.31 -4.54
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
11813 20.824 ... 3.422 118.05 0.799 -14.12 29.13 31.4 -2.27
11844 19.155 ... 2.557 110.25 0.336 -14.5 28.76 31.72 -2.96
11852 19.377 ... 2.594 99.5 0.344 -14.49 28.77 31.7 -2.93
11857 16.964 1.513 1.888 22.53 0.907 -14.06 29.19 32.38 -3.19
11906 19.423 ... 2.651 35.24 0.694 -14.18 29.07 31.67 -2.6
11956 15.174 1.215 1.365 67.93 0.46 -14.36 28.89 32.91 -4.02
11969 17.868 1.545 2.153 19.05 1.139 -13.97 29.29 32.02 -2.73
11998 19.64 ... 2.74 26.5 1.031 -14.01 29.24 31.62 -2.38
12109 15.308 1.101 1.206 16.4 1.318 -13.9 29.35 33.09 -3.74
12134 14.425 1.124 1.229 77.94 0.525 -14.3 28.95 33.06 -4.11
12206 19.447 ... 2.613 93.27 0.443 -14.38 28.88 31.69 -2.81
12210 19.811 ... 2.692 46.49 0.747 -14.15 29.1 31.65 -2.55
12216 12.879 0.683 0.813 16.35 1.299 -13.91 29.34 33.9 -4.56
12235 11.732 0.461 0.64 16.85 1.237 -13.93 29.32 34.19 -4.87
12244 20.471 ... 2.873 32.44 0.665 -14.2 29.05 31.58 -2.53
12276 16.269 1.39 1.565 89.07 0.449 -14.37 28.88 32.72 -3.84
12362 14.385 1.092 1.176 65.74 0.495 -14.33 28.93 33.12 -4.19
12365 19.293 1.726 2.624 17.02 1.155 -13.96 29.29 31.68 -2.39
12416 10.135 0.205 0.261 36.11 0.736 -14.16 29.1 34.78 -5.68
12451 16.862 1.452 1.808 70.67 0.638 -14.22 29.04 32.49 -3.45
12553 16.967 1.533 1.86 79.25 0.488 -14.33 28.92 32.42 -3.5
12565 15.489 1.217 1.295 63.34 0.53 -14.3 28.96 32.97 -4.01
12597 15.848 1.267 1.462 34.49 0.721 -14.16 29.09 32.83 -3.74
12600 16.561 1.491 2.015 49.97 0.784 -14.13 29.13 32.18 -3.05
12613 19.888 ... 2.849 34.29 0.903 -14.07 29.19 31.59 -2.4
12628 14.507 ... 1.135 64.28 2.727 -13.59 29.67 33.16 -3.49
12709 19.534 ... 2.701 62.89 0.541 -14.29 28.96 31.64 -2.68
12711 19.631 ... 2.777 46.54 0.782 -14.13 29.12 31.61 -2.49
12754 13.564 0.871 0.939 37.97 0.803 -14.12 29.14 33.58 -4.44
12802 16.177 1.27 1.547 43.16 0.797 -14.12 29.13 32.74 -3.61
12805 19.955 ... 2.984 42.99 0.761 -14.14 29.11 31.55 -2.44
12835 17.275 1.433 1.971 36.8 0.961 -14.04 29.21 32.22 -3.01
12868 16.668 1.492 2.134 36.35 0.841 -14.1 29.16 32.05 -2.89
12909 11.027 0.345 0.439 35.76 0.834 -14.1 29.15 34.47 -5.32
13065 17.474 1.519 2.079 21.35 0.969 -14.04 29.22 32.11 -2.89
13079 17.825 1.468 2.249 21.15 1.008 -14.02 29.23 31.94 -2.71
13342 19.378 ... 2.64 13.4 0.938 -14.05 29.2 31.68 -2.48
13349 14.903 1.035 1.182 13.4 0.974 -14.03 29.22 33.11 -3.89
8947 17.87 1.521 2.306 244.55 2.089 -13.7 29.55 31.9 -2.35
5877 13.852 0.891 0.995 107.32 1.034 -14.01 29.25 33.4 -4.15
5563 11.928 0.516 0.641 16.79 0.861 -14.09 29.17 34.19 -5.02
9869 18.449 1.591 2.371 53.11 0.634 -14.22 29.03 31.85 -2.82
8328 17.898 1.531 2.22 85.5 0.437 -14.38 28.87 31.96 -3.09
11243 15.724 1.264 1.376 177.94 0.299 -14.55 28.71 32.9 -4.19
7870 20.956 ... 3.201 280.02 0.19 -14.74 28.51 31.48 -2.97
11823 20.089 ... 2.891 119.81 0.406 -14.41 28.84 31.58 -2.74
5130 14.299 0.925 1.001 78.3 0.453 -14.37 28.89 33.39 -4.5
6683 19.031 ... 2.479 103.97 0.329 -14.51 28.75 31.75 -3
5586 12.689 0.624 0.742 15.17 1.306 -13.91 29.35 34.03 -4.68
6745 18.471 1.676 2.602 45.67 0.867 -14.08 29.17 31.69 -2.52
15497 8.78 0.09 ... 126.83 4.285 -13.5 29.75 35.19 -5.44
15498 8.06 -0.02 ... 31.37 0.736 -14.27 28.98 36.9 -7.92
15502 9.05 0.08 ... 230.59 1.848 -13.87 29.38 35.27 -5.89
15514 8.93 0.04 ... 11.95 1.436 -13.98 29.27 36 -6.73
15515 8.52 0.05 ... 126.35 0.342 -14.6 28.65 35.53 -6.88
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Table C.1. continued.
Opt. Id. V B–V V–I Time Limit Rate Lim. log fX Lim. log LX log Lbol log LX/Lbol
mag mag mag ks ct ks−1 erg s−1 cm−2 erg s−1 erg s−1
15517 7.73 0.03 ... 203.47 0.222 -14.79 28.46 36.21 -7.75
15518 9.18 0.12 ... 114.32 0.297 -14.66 28.59 35.03 -6.44
15519 9.43 0.06 ... 84.6 0.364 -14.58 28.68 35.45 -6.77
15520 6.87 -0.01 ... 183.27 0.287 -14.68 28.57 36.75 -8.18
15521 9.03 0.05 ... 260.87 0.192 -14.85 28.4 35.53 -7.13
15522 8.55 0.07 ... 198.06 0.721 -14.28 28.97 35.34 -6.37
15523 9.6 0.11 ... 266.02 0.409 -14.53 28.73 35.09 -6.36
15524 9.67 0.08 ... 199.24 0.572 -14.38 28.87 35.27 -6.4
15525 7.64 -0.06 ... 124.95 0.28 -14.69 28.56 ... ...
15526 6.71 1.28 ... 261.52 0.171 -14.9 28.35 32.81 -4.46
15527 7.23 0.05 ... 264.91 0.168 -14.91 28.34 35.53 -7.19
15528 8.21 0.02 ... 238.6 0.264 -14.71 28.54 36.35 -7.81
15529 8.57 0.05 ... 291.55 0.152 -14.95 28.3 35.53 -7.23
15530 8.76 0.04 ... 235.53 0.181 -14.88 28.37 36 -7.63
15531 9.65 0.11 ... 97.6 0.368 -14.57 28.68 35.09 -6.41
15533 7.85 0.03 ... 240.98 0.245 -14.75 28.51 36.21 -7.7
15534 9.56 0.16 ... 180.84 0.286 -14.68 28.57 34.9 -6.33
15535 8.38 0.04 ... 69.38 0.471 -14.46 28.79 36 -7.21
15536 5.19 1.76 ... 47.5 0.56 -14.39 28.86 31.54 -2.68
15538 8.39 0 ... 118.31 0.334 -14.61 28.64 36.54 -7.9
15539 9.21 0.11 ... 86.29 3.223 -13.63 29.62 35.09 -5.47
15541 9.4 0.11 ... 277.15 0.194 -14.85 28.4 35.09 -6.69
15543 9.45 0.08 ... 153.48 0.278 -14.69 28.56 35.27 -6.71
15544 9.48 0.07 ... 260.53 0.204 -14.83 28.43 35.34 -6.91
15545 9.56 0.18 ... 77.18 0.478 -14.46 28.8 34.85 -6.05
Appendix D: Online. Finding charts of unidentified sources
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Fig. D.1. DSS IR finding charts (3′ × 3′ side) in the position of unidentified X-ray sources
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Fig. D.2. As in Fig. D.1
